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(57)Abstract: 

PROBLEM TO BE SOLVED: To increase the storage efficiency of windows and 
to eliminate the trouble that display contents can not be all decided by arranging 
at least one window obliquely in its depth direction and see-through projecting 
and displaying it on a screen by transmission. 

SOLUTION: A three-dimensional position calculation part 104 calculates and 
stores the arrangement position (coordinates of four vertexes of each window) of 
one window stored in a storage part 102 in a three-dimensional space according 
to information from a program execution part 101 or input part 103. A texture 
mapping part 105 reads the image data of the window out of" the storage part 
102 and generates texture data. A see-through projection part 106 applies the 
see-through projection to the generated texture data and overwrites the obtained 
transmission data at corresponding positions in a frame memory part 107. 
Consequently, when the arrangement position of the window is not parallel to the 
display screen, it is displayed as a trapezoidal window. 



CLAIMS 



(Claim(s)] 

[Claim 1)A multi window display device which displays two or more windows on a 
screen, comprising: 

A window data retaining means holding window data showing display 
information of said window. 

A locating position determination means to determine a virtual locating position 
which is not parallel to said screen in three-dimensional space about at least one 
of said the windows. 

A central projection means to change said window data so that central projection 
of said window may be carried out to said screen based on said determined 
locating position. 

A displaying means which displays changed window data on said screen. 

[Claim 2]The multi window display device according to claim 1, wherein said 
multi window display device is further provided with an input means which gains 
directions from an operator and said locating position determination means 
determines said locating position according to directions which said input means 
gained. 

[Claim 3]The multi window display device according to ciaim 2, wherein said 
locating position determination means determines coordinates in 
three-dimensional space of each peak which specifies an outside of said window 
as said locating position. 

[Claim 4]Said multi window display device is provided with window tools of 
analysis which detect a part by which fixed conditions are further fulfilled among 
display information of said window based on window data held at said window 
data retaining means as an important part s and said locating position 
determination means, The muiti window display device according to claim 3 
determining a locating position of said window that a part detected by said tools 



of analysis is displayed to the front. 

[Claim 5)The multi window dispiay device according to claim 4 which said 
window tools of analysis judge whether a title of the window is contained in said 
window data, and is characterized by detecting a part where a title of a window is 
displayed when contained with said important part. 
[Claim 6]The multi window dispiay device according to claim 4 which said 
window tools of analysis judge whether directions of a purport that a document 
and its document are dispiayed on said window data by lateral writing are 
included, and is characterized by detecting left-hand side of a window with said 
important part when contained. 

[Claim 7]The multi window dispiay device according to claim 4 which said 
window tools of analysis judge whether directions of a purport that a document 
and its document are dispiayed on said window data in vertical writing are 
included, and is characterized by detecting right-hand side of a window with said 
important part when contained. 

[Claim 8]The multi window dispiay device according to claim 3 which said 
iocaiing position determination means is the aligning position beforehand 
defined about two or more windows, and is characterized by at least one window 
containing an automatic aligned portion which determines thai a locating position 
of each window wiii become a position which is not parallel to said screen. 
[Claim QJThe multi window dispiay device comprising according to claim 8: 
A means by which a window where said locating position determination means 
was further displayed on said aligning position according to directions which said 
input means gained determines a new locating position that an Indication for 
transverse planes is given. 

A means to determine that a new locating position wiii return a window currently 
displayed for transverse planes to said aligning position. 

[Claim 10]Said multi window display device further, So that a window information 
picture which consists of a title bar and a menu bar based on a locating position 
which said locating position determination means determined may be displayed 



to the front. The multi window display device according to claim 3 provided with a 
window information image position alteration means which is held at said 
window data retaining means, and edits window data. 
[Claim 1 1]A window information picture is considered as for transverse planes 
about a window where a window information picture is displayed further to the 
front as for said multi window display device, The multi window display device 
according to claim 10, wherein a window body part which remains is provided 
with a window information image direction alteration means which controls said 
locating position determination means to become a locating position which is not 
para I lei to a screen. 

[Claim 12]The multi window display device comprising according to claim 3: 
A discernment impossible area judgment means to judge whether a discernment 
impossible field where a character is displayed further smaller among window 
data changed by said central projection means than a predetermined size 
generates said multi window display device. 

A scroll button positioning means which determines a position of a scroll button 
when are judged with a field which is not discriminate existing and it assumes 
that the field is not displayed on a window. 

A scroll bar addition means which edits said window data so that a picture of a 
scroll bar which has arranged a scroll button in a determined position may be 
added to a window. 

[Claim 13]The multi window display device according to claim 3 which is 
provided with the following and characterized by determining a locating position 
which was parallel to said lowest layer as a locating position of said layer window 
as for said locating position determination means, and detached only prescribed 
distance. 

Layer separating mechanism into which said multi window display device 
separates window data belonging to the upper layer except the lowest layer from 
window data of a window which has the layer structure held at said window data 
retaining means for every layer further. 



A layer window creating means which generates window data of a layer window 
corresponding to a separated layer, 

[Claim 14]The multi window display device according to claim 3 which is 
provided with the following and characterized by determining a locating position 
which was parallel to a window which became a retrieval object as a locating 
position of said layer window as for said locating position determination means, 
and detached only prescribed distance. 

A retrieval-by-keyword means to search a part which is in agreement with a 
keyword which said multi window display device made a retrieval object further 
window data held at said window data retaining means, and an input means 
gained. 

A layer window creating means which generates window data of the new layer 
window where a keyword has been arranged in a searched part, and is stored in 
said window data retaining means. 

[Claim 15)have the following and said locating position determination means is 
based on said initial entry - a group -- the multi window display device according 
to claim 3 determining a locating position of a window, 
a group to which said multi window display device relates out of two or more 
windows currently displayed further - a related window specifying means which 
specifies a window. 

a specified group - an initial entry memory measure which generates and 
memorizes an initial entry for putting frames together and putting a window in 
order so that if may bend zigzag. 

[Claim 16]said multi window display device follows further directions which said 
input means gained - said group -- it having with an initial entry alteration means 
which changes said initial entry so that it may arrange for a thing except some 
windows out of a window; and, a group excluding said some of windows based 
on said initial entry by which said locating position determination means was 



changed - the multi window display device according to claim 15 determining a 
locating position of a window. 

[Claim 1 7]Said multi window display device further. So that display information 
may be edited ranging over one of the windows of the former Nohkazu group, 
and other one according to directions which said input means gained. The multi 
window display device according to claim 16 provided with an editing means 
between windows which edits window data held at said window data retaining 
means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the InventionjThis invention relates to the device displayed as the 
window was especially established in virtual three-dimensional space about the 
multi window display device which displays two or more windows on the screen 
of information machines and equipment. 
[0002] 

[Description of the Prior Aitjln information terminals, such as a computer, a multi 
window display device is used for improvement in the operativity of a man 
machine interface. As a conventional multi window display device which displays 
as many windows as possible on the screen of a limited area efficiently, there is 
a multi w i I ly type indicated to JP,6-222899,A. 

;o,> i j V a figure showing a screen display by the above-mentioned 

conventional technology. This conventional technology arranges a window to 
virtual three-dimensional space, is reducing and displaying the window placed in 
the inner part of the screen, raises the receiving efficiency of a window, and 
impresses a screen large mentally. 
[0004] 

[Probiern{s) to be Solved by the Invention] However, in the above-mentioned 
conventional technology, since the whole window contracts and is displayed, the 



wmdow pfaced in the inner part of the screen has the problem that al! display 
information of a window cannot be distinguished. Then, this invention is made in 
view of this problem, and is a device displayed as the window was established in 
virtual three-dimensional space, The purpose raises the receiving efficiency of a 
window, and impresses a screen large mentally, and it is providing the muiti 
window display device which the fault ail the display information not being 
distinguished does not produce easily. 

[0005] 

[Means for Solving the Problem]To achieve the above objects, this invention is 
characterized by that a muiti window display device which displays two or more 
windows on a screen comprises the following. 
A window data retaining means holding window data showing display 
information of said window. 

A locating position determination means to determine a virtual locating position 
which is not parallel to said screen in three-dimensional space about at least one 
of said the windows. 

A central projection means to change said window data so that central projection 
of said window may be carried out to said screen based on said determined 
locating position. 

A displaying means which displays changed window data on said screen. 

[0006]Since at ieast one window is leaned to a depth direction, and is arranged 
in three-dimensional space by this, and central projection is carried out to a 
screen and it is displayed on it, Even if it is a case where the window has been 
arranged in the inner part of three-dimensional space, since size of the whole 
window is reduced uniformly, fault of conventional technology that all the display 
information cannot be distinguished is avoided, and. A display surface product of 
a screen is used effectively and can impress a screen large mentally. 
[0007] 

[Embodiment of the InventionJHereafter, an embodiment of the invention is 



described in detail using a drawing. 

[Embodiment 1] The multi window display device concerning Embodiment 1 is 
explained first. 

(0008] in three-dimensionai space, a window is leaned to a depth direction and 
this device displays it. Shape of the window itself is made into the square flat 
surface where an outside is specified by four vertices. 
(Elements of the invention) Drawing ts a block diagram showing the 
composition of the multi window display device concerning Embodiment 1. 
[0009]This device comprises the program execution part 101, the storage parts 
store 102, the input part 103. the three-dimensionai position calculating part 104, 
the texture-mapping part 105, the central projection part 106, the frame memory 
section 107, and the picture display part 108. The program execution part 101 is 
CPU etc, which start and execute the application program which displays the 
usuai window (two dimensions) and converses with a user, and specifically, the 
coded data (a document.) showing the information about each window, i.e., the 
displaying object of a window, (object) The image data which expressed a 
character, a figure, etc. and the object by bit images is stored in the storage parts 
store 102, or the information about it is exchanged with other components 
102-108 about the window. 

[0Q10]!mage data is image data independent of the size of the whole window on 
which each object is put, or the locating position in the three-dimensionai space 
of the window itself, and is the data expressed in the fixed size defined 
beforehand. The storage parts store 102 is a memory which matches for every 
window of each application program, and memorizes the above-mentioned 
coded data and image data. The window where the window stored in this 
storage parts store 102 is displayed on the picture display part 108 although not 
all are necessarily displayed on the picture display part 108 is restricted to what 
was always memorized by this picture display part 108. 
[001 1]The input parts 103 are pointing devices, such as a mouse, and gain the 
directions from a user. The three-dimensional position calculating part 104 
computes and memorizes the locating position (coordinates of the four peaks of 



each window) in the above-mentioned three-dimensional space about one 
window stored in the storage parts store 102 according to the notice from the 
program execution part 101 or the input part 103, When the notice of four apex 
coordinates is received from the program execution part 101 as an initial 
position, it specifically memorizes as it is, On the other hand, when the notice of 
the moving displacement (the kind and movement magnitude of movement) in 
the three-dimensional space of the already arranged window is received, new 
apex coordinates are computed by affine transformation. 
[00 12] When explicit specification is received from neither the program execution 
part 101 nor the input part 103 about the locating position of a window, the 
three-dimensional position calculating part 104, A default locating position, for 
example, the locating position which set the axis of rotation as the left side of a 
window, and leaned the right-hand side to the depth direction of the screen only 
45 degrees, is generated and memorized. When a new locating position is 
computed by the texture-mapping part 105 and the three-dimensional position 
calculating part 104, The image data of the window is read from the storage 
parts store 102, and the texture data acquired by performing texture mapping 
based on the directions from the program execution part 101 are sent to the 
central projection part 106 at the same time it expands or reduces to the window 
size according to the locating position. These texture data are data determined 
only depending on the locating position in the three-dimensional space of a 
window, and are data independent of the view position which looks at that 
window, 

[0013]The central projection part 106 stores in the frame memory section 107 
the fluoroscopy data obtained by giving centra! projection to the texture data sent 
from the central projection part 106. Here, "central projection" sets the viewpoint 
kept before the display face of the picture display part 108 in the object (window) 
put on the above-mentioned three-dimensionai space as a projection center, and 
means the operation which generates a perspective diagram by using the 
two-dimensional display face as a surface of projection. The "this side" in this 
specification and "the back (going)" are expressions based on the distance from 



the viewpoint of the user located in the front face of a display face. 
[001 4] Drawing 2 (a) and drawing 2 (b) are the figures for explaining the concept 
of the centra! projection by the centra! projection part 106. Drawing 2 (a) is a 
figure showing the physical relationship of a projection center, a surface of 
projection, and a subject (window). The central projection part 106 piaces the 
display screen of the picture display part 108 between the window virtually 
established in three-dimensional space, and a user's viewpoint, and generates 
the image copied out on a display screen as a window by which central 
projection was carried out by applying the light converged on a viewpoint to a 
window, 

[0015]0rawing 2 (b) shows a perspective diagram in case a subject is a solid 
thing. In this case, the point (vanishing point) that parallel lines crossed on the 
horizon of infinite distance behind the solid thing arises. The central projection 
part 106 has memorized the coordinates of 256 vanishing points kept by the 
position in three-dimensional space defined beforehand, in order to perform 
central projection by not one-point fluoroscopy but multipoint fluoroscopy. 
[0016]Drawjng 3 (a) - drawing 3 (c) are the figures for explaining the concrete 
contents of processing of the central projection by the central projection part 
106 Drawing 3 (a) ts a figure showing the shape of the window by which central 
projection was carried out to the physical relationship of the viewpoint of a user 
in case the window virtually established in three-dimensional space is parallel to 
a display screen, the display screen, and the window. 

[00 17]ln this case, the window by which central projection was carried out serves 
as a rectangle. When the window where drawing 3 (b) was virtually put on 
three-dimensional space is not parallel to a display screen, That is, it is a figure 
showing the shape of the window by which centra! projection was carried out to 
the physical relationship of the viewpoint of a user in case the window is leaned 
and established in the depth direction of the display screen, the display screen, 
and the window. 

(001 8] In this case, the window by which central projection was carried out serves 
as a trapezoid. Drawing 3 (c) is a figure explaining the concrete computation of 



central projection. A display screen is made into a xy plane, the depth direction is 
used as the z-axis, and the case where central projection of the line segment 
AOBO [ parallel to the z-axis ] is carried out is shown. The central projection part 
1 06 computes line segment A1 B1 first to line segment AOBO by the transparent 
transformation based on the one vanishing point C specified by the program 
execution part 101 or the input part 103 out of the 256 above-mentioned 
vanishing points, Next, final line segment A2B2 is computed by the projection 
conversion by the paraiiel projection to a xy plane. 

(0019]The frame memory section 107 is a Video RAM which memorizes the 
image data for one frame displayed on the screen with which the picture display 
part 108 is provided. The picture display part 108 is provided with a picture 
display control circuit, CRT, etc., reads the image data put on the frame memory 
section 107, and displays it on CRT. 

(Operation) Next, operation of the multi window display device of this 
embodiment constituted as mentioned above is explained. 
[0020]Orawing 4 is a flow chart whtch shows the operation procedures of the 
multi window display device of this embodiment Drawing 5 i s a figure showing 
the window displayed on the picture display part 108 by the operation. First, the 
program execution part 101 starts and executes an application program, and the 
coded data and the image data of a window which the application program 
generated are stored in the storage parts store 102 (Step SI 20, S121). 
[0021]Next, the three-dimensional position calculating part 104 computes and 
memorizes the locating position (coordinates of the four peaks of each window) 
in the above-mentioned three-dimensionai space about one window stored in 
the storage parts store 102 according to the notice from the program execution 
part 101 or the input part 103 (Step S122). The coordinate system at this time is 
as bsmg shown in d m nj \ (c) 

[0022jThen, when a new locating position is computed by the texture mapping 
part 105 and the three-dimensional position calculating part 104, By performing 
texture mapping for storing and sticking on the window of the size which 
becomes settled by the four peaks which read the image data of the window 



from the storage parts store 102, and where the three-dimerisionai position 
calculating part 104 computed it. The texture data showing one window are 
generated (Steps 123). 

(0023]And the central projection part 106 receives the texture data which the 
texture-mapping part 105 generated, The vanishing point based on the notice 
from the program execution part 101 or the input part 103 is specified, and the 
fluoroscopy data obtained by giving central projection using the vanishing point 
is overwritten at the position to which the frame memory section 107 
corresponds (Step S124). When there is no explicit specification from the 
program execution part 101 or the input part 103 about specification of a 
vanishing point, an x-coordinate and the y coordinate of the centra! projection 
part 106 are the same as that of the center of each window, and a z-coordinate 
carries out central projection using the vanishing point used as a value equal to 
the breadth of a display screen. 

[0024]Finally, the picture display part 108 reads the fluoroscopy data (image 
data) written in the frame memory section 107, and displays it on CRT (Step 
S125). When the notice of a purport which changes here the locating position of 
the window stored in the storage parts store 102 from the program execution 
part 101 or the input part 103 at the three-dimensional position calculating part 
104 is made, By repeating processing at the above-mentioned steps 
S122-S125, the display information in the picture display part 108 is updated, 
[0025]As mentioned above, since this mufti window display device specifies the 
coordinates of the four peaks of the window virtually established in 
three-dimensionai space and carries out central projection to a display screen, 
The window which the application program generated, When the locating 
position in three-dimensional space is parallel to a display screen, It is displayed 
like conventional technology as the windows 130 and 131 of the rectangle 
shown in drawing 5, and on the other hand, when the locating position of a 
window is not parallel to a display screen, it is displayed as the trapezoid 
windows 132-134 shown in drawing 5. 

|0026]That is, the two windows 130 and 131 on the left-hand side of [ which was 



shown in drawing 5 ] a screen, Are the example which has turned to the 
transverse plane to the user, and the window 132 on screen right-hand side, it is 
the example which leaned the lower side to the depth direction to the user by 
setting the axis of rotation as the top chord of a window, and the two windows 
134 and 133 under screen right-hand side are the examples which leaned the 
right-hand side to the depth direction to the user by setting the axis of rotation as 
the left side of a window. 

(Conclusion) As a result of a window's leaning and displaying it by this device, 
about the character etc. which were displayed on the leaned depth portion, it is 
hard a user coming to recognize the contents in this way somewhat, but it is 
possible to grasp the contents enough about the portion of the leaned this side. 
Since the viewing area of the screen of a depth portion has only few parts to be 
leaned and they end compared with the case where turn a window to a 
transverse plane and it is displayed by this, the viewing area of a screen is used 
effectively. 

[0G27]ln the notebook computer used especially on a portable way, or Personal 
Digital Assistants, such as PDA (Persona! DigitalAssistants) and an electronic 
notebook, It becomes possible to utilize a screen effectively by turning the 
window to the transverse plane, when operating it to the displayed object, and 
leaning and displaying a window, when referring to two or more windows by the 
case where it is not operated since the viewing area of the screen is restricted. 
Also in the computer of a desktop, when browsing of the homepage of the 
Internet, etc. are performed or two or more application programs are started, it is 
an effective invention. 

[0028]!n this embodiment, although the window itself was a square flat surface, 
this invention is not limited to this shape. For example, it may be a window and a 
polygon with thickness. Even if it is a window of which shape, it is because it is 
possible to lean the display surface to the depth direction of a screen, and to 
carry out central projection. In this embodiment, although it was made to rotate 
centering on one side of a square window, it may be centered on two sides at 
order, and you may rotate. 



[0029]!n this embodiment, after performing texture mapping about a!! the display 
information of a window, gave centra! projection, but. As opposed to the window 
frame which reversed this order, projected beforehand only the window frame 
which consists of the four peaks of the window arranged in three-dimensional 
space on the two-dimensional display face by centra! projection, and was 
projected, Texture mapping may be carried out so that the image data of the 
window memorized by the storage parts store 102 may be stuck performing Sine 
type conversions, such as afftne transformation. Although the stringency of a 
texture is spoiled by replacing an order of texture mapping and central projection 
and performing a two-dimensional line type conversion in the case of texture 
mapping, a calculation load is reduced only for the part to which a processing 
area becomes small. 

[0030] Although the multi window display device of this embodiment was 
provided with the three-dimensional position calculating part 104, the 
texture-mapping part 105, and the central projection part 106, the program 
execution part 101 is independently [ the program execution part 101 j available 
for it also as composition which performs a part of processings altogether. The 
storage parts store 102 and the frame memory section 107 may share the same 
storage device. 

[Embodiment 2] Next, the multi window display device concerning Embodiment 
2 is explained. 

[0031]This device leans and displays a window so that an important part may 
become this side among the display information of a window, 
(Elements of the Inventm > s a block diagram showing the 

composition of the multi window display device concerning Embodiment 2. 
[0032]!n addition to the components 101-108 with which the multi window 
display device of Embodiment 1 is provided, this device is further provided with 
the window analyzor 201 . Hereafter, the point which is different from 
Embodiment 1 is explained. When an application program is started by the 
program execution part 101 and the coded data and the image data of one 
window are stored in the storage parts store 102, the window analyzor 201 , The 



coded data of the window is read, an important part is pinpointed out of it, the 
locating position of a window is determined that the part is displayed to the front, 
and it notifies to the three-dimensional position calculating part 104. 
(0033]The window analyzer 201 sets the axis of rotation as the neighborhood of 
the window nearest to the pinpointed important part, and, specifically, reports 
that the neighborhood and the neighborhood which opposes are rotated 45 
degrees to a depth direction. Saying the portion of the window considered that a 
user pays his attention to "an important part" in order to judge the kind and 
display information of a window at a glance, the concrete decision criterion 
follows the procedure which is mentioned later and which was defined 
beforehand. 

(0034]According to this embodiment, the three-dimensional position calculating 
part 104 receives the initial arrangement position of a window or the notice about 
moving displacement other than the program execution part 101 and the input 
part 103 also from the window analyzer 201, and computes a new locating 
position. 

(Operation) Next, operation of the multi window display device of this 
embodiment constituted as mentioned above is explained. 
[G035]The point that operation of this device differs from Embodiment 1 is added 
to the operation in Embodiment 1, it is that the processing which pinpoints the 
important part of a window between generation (Step S121 of drawing 4) of the 
coded data of a window and image data and calculation (Step S 122 of drawing 
4) of the next three-dimensional locating position was added. Therefore, the 
added processing is explained here. 

[0036]Dravv j ;g is a How chart winch shows the procedure at the time of the 
window anaSyzor 201 pinpointing the important part of a window On 
shows the example of a screen display when an important part is pinpointed by 
the window analyzor 201. An application program is started by the program 
execution part 101, If the coded data and the image data of one window are 
stored in the storage parts store 102 (Step S121 of drawing 4), the window 
analyzor 201 will read the coded data of the window (Step S220). 



[0037]And it is judged whether the window analyzor 201 has a title displayed on 
the title bar of a window in the coded data (Step S221), In a certain case, a title 
bar is judged to be an important part of a window, and it is notified to the 
three-dimensional position calculating part 104 that the axis of rotation is set as a 
top chord (Step S222 Step S122 of drawing 4) A screen display of the result is 
as the window 230 shown m drawing 8. Since the title 234 exists in the title bar 
235, it is leaned and displayed so that a top chord may serve as this side. 
Detection of a title judges whether the reserved word which declares the fifie of a 
window is contained in coded data. 

[0038]When there is no title, it is judged whether the lateral-writing text from the 
left to the right is contained in the coded data (Step S2232). When contained, the 
left-hand side of a window is judged to be an important part, and it is notified to 
the three-dimensional position calculating part 104 that the axis of rotation is set 
as the left side (Step S224, Step S122 of dr awing 4) . A screen display of the 
result is as the window 231 shown in drawing 8. It is leaned and displayed so 
that the left side which is a beginning portion of a text may serve as this side. 
(Q039]When a lateral-writing text is not contained, it is judged whether the text of 
the vertical writing a new Sine for is started on the left from the right is contained 
in the coded data (Step S225). When contained, the right-hand side of a window 
is judged to be an important part, and it is notified to the three-dimensional 
position calculating part 104 that the axis of rotation is set as the right-hand side 
{Step S226, Step S122 of d; iwi N g I) A screen display of the result is as the 
window 233 shown in drawing 8. it is leaned and displayed so that the right-hand 
side which is a beginning portion of a text may serve as this side. Detection of a 
Saterai-wnting text or a vertical writing text judges whether the reserved word 
which specifies the style of a text in coded data is contained. 
[0040]When a vertical writing text is not contained, either, it is judged whether a 
drawing (data of the drawing format defined beforehand) is contained in the 
coded data (Step S227). When contained, the drawing is judged to be an 
important part, the neighborhood of the window nearest to the locating position 
(central point of the rectangular area surrounding a drawing) of a drawing is 



specified, and it is notified to the three-dimensional position caicuiating part 104 
that the axis of rotation is set as file neighborhood (Step S228, Step S122 of 
ng 1 } A screen display of the result is as the window 232 shown in d w 
8, It is leaned and displayed so that the right-hand side nearest to a drawing may 
serve as this side. 

[0041] When a drawing is not contained, either, it is notified as a default that the 
axis of rotation is set as the left side to the three-dimensional position calculating 
part 104 (Step S229, Step S122 of drawing 4 ). A screen display of the result is 
as the window 231 shown in drawing 8 It ts because the contents which should 
pay their attention to the upper left portion of a window are generally displayed in 
many cases. 

(Conclusion) As mentioned above, since a window is leaned and if is displayed 
so that the important part in a window may be pinpointed and the part may 
become this side with this device, difficult-ization of decipherment of the display 
information by carrying out centra! projection of the window is eased. 
[0042]Ai though the window analyzor 201 pinpointed the important part by the 
existence of the title in a window, and the existence of the text style and the 
drawing in this embodiment, The portion etc. on which the reserved word 
representing the contents of the portion which display information other than 
these decision criteria is concentrating, or the page was put may be specified as 
an important part, When all the display information of a window is drawings, If St 
is a window constituted with the drawing which judges according to the 
composition of a drawing, for example, includes a person, the position of a 
person's face is judged according to beige distribution, If a face is a window 
constituted with the drawing which leans a window or contains a mountain so 
that it may be legible, and it may become this side, When analyzing the green of 
a mountain, brown distribution, and empty blue distribution and thinking a 
mountain as important it is also possible to lean a window so that a field with 
much the green of a mountain and brown distribution may become this side. It is 
because these display information can be easily distinguished from image data, 
a character code, etc, before image data develops. 



[Embodiment 3] Next, the muiti window display device concerning Embodiment 
3 is explained, 

[0043]This device aligns automatically two or more windows currently displayed 
on the screen by being scattered. 

(Elements of the Invention) )rawi ; a I lock diagram showing the 
composition of the mufti window display device concerning Embodiment 3. 
[Q044]A5though this device is common at a point provided with the components 
101-108 with which the mufti window display device of Embodiment 1 is 
provided, they differ in that the three-dimension a! position calculating part 104 of 
this device has the automatic aligned portion 104a inside. Hereafter, the point 
which is different from Embodiment 1 is explained. The automatic aligned portion 
104a aligns the locating position by the 1st alignment method or the 2nd 
alignment method to overlap overlapped for [ no ] the windows memorized by the 
storage parts store 102. 

[0045]Specifically, the automatic aligned portion 104a has memorized 
beforehand the final aligning position with which each £ window / target / in one 
piece - each 18 case ] window does not lap about the alignment method of the 
above 1st. On the other hand, the left side of each window is made into this side, 
the right-hand side is leaned to a depth direction about the alignment method of 
the above 2nd, and the locating position horizontally located in a line with an 
equivalent interval so that a right half may lap is computed. 
[0046]And the automatic aligned portion 104a will send the locating position of 
each window to the texture-mapping part 105 in order, if a notice is received 
from the three-dimensional position calculating part 104 about the number of the 
window which is the directions which specify these alignment method, and the 
target of alignment. 

(Operation) Next, operation of the multi window display device of this 
embodiment constituted as mentioned above is explained. 
[0047]!n calculation (Step S122 of drawing 4) of the three-dimensional locating 
position In Embodiment 1 , the point that operation of this device differs from 
Embodiment 1 is that the automatic aligned portion 104a computes a new 



locating position. Therefore, here explains the concrete procedure of the 
automatic alignment by the automatic aligned portion 104a is a flow 

chart which shows the procedure of the automatic alignment by the automatic 
aligned portion 104a. 

[QQ48]Prawing 1 1 (a) and drawing 1 1 (b) show the example of a screen display 
when five windows align automatically by the automatic aligned portion 104a, 
Drawing 11 (a) shows an example in case drawing 11 ( b) is based on the 2nd 
alignment method to overlap, when based on the 1st alignment method that is 
not overlapped. First, the three-dimensional position calculating part 104 
receives specification from the input part 103 about the method of alignment, 
about the number n of the window used as the candidate for alignment, reads 
from the storage parts store 102, specifies, and notifies them to the automatic 
aligned portion 104a (Step S230). 

[0049]When based on the 1st alignment method that the automatic aligned 
portion 104a which received the notice judges an alignment method (Step 
S231), and is not overlapped as a result, The locating position of n windows 
beforehand memorized corresponding to the notified number n is read one by 
one (Step S232), and it notifies to the texture-mapping part 105 {Step S234). A 
screen display of the result is as being shown in drawing 1 1 (a). 
[0050]On the other hand, when based on the 2nd alignment method to overlap, 
The automatic aligned portion 104a computes the locating position of each n 
window in order so that a right half may lap and it may rank with an equivalent 
interval horizontally, after the n window made the left side this side and has 
leaned It from the notified number n (Step S233), It notifies to the 
texture-mapping part 105 (Step S234). A screen display of the result is as being 
shown in d\ swing i (b). 

(Conclusion) As mentioned above, since many windows currently displayed on 
the screen by being scattered by this device align automatically in the mode by 
which centra! projection was carried out, the useless field on a screen is 
eliminated and It becomes possible to grasp the display position and the 
contents of all the windows by a glance, 



[0051]Here, once automatic alignment of a window is performed, it is also 
possible to use the locating position effectively as a default position of each 
window. For example, the three-dimensional position calculating part 104 
memor izes the aligning position of each window obtained by automatic 
alignment as a default position, A locating position is computed so that it may 
become for transverse planes by setting the axis of rotation as the neighborhood 
before the window, if one is specified by the input part 1 03 out of the window 
group which aligned automatically, On the other hand, the specified part (for 
example, window arrangement button provided in the title bar) of the window 
facing transverse planes is specified by the input part 103, and a means to 
compute a locating position so that slack and its window may be returned to a 
default position when it aligns automatically may be added, 
[0052]Draw[ng i 12 (a) - (c) is a figure showing the example which uses effectively 
the locating position which aligned automatically as a default position of each 
window. D!ckm j " <a) shows a screen display immediately after automatic 
alignment, and is equivalent to drawncslljb) Dm? si, ^b> shows a screen 
display immediately after the one window 241 was chosen by the input part 103 
in a screen display of diav,!i: ; >. {al, 

[0053)Here, the three-dimensional position calculating part 104 computes a new 
locating position so that it may become for transverse pianes, fixing the front 
neighborhood (left side) about the selected window 241. Drawing 1 2 (c) shows a 
screen display immediately after pushing the window arrangement button 245 
provided in the title bar right end of the window 241 by the input part 103 in a 
screen display ot drawing 12 (b), 

[0054]Here, the three-dimensional position calculating part 104 reads the default 
position already memorized about the window where the window arrangement 
button 245 was pushed as a new locating position, and sends it to the 
texture-mapping part 105. The window 241 is leaned to a depth direction by this, 
and returns to the position immediately after aligning automatically by if. Thus, 
since a window can be turned to a transverse plane or it can return to the 
position which aligned automatically by operation of one button, the operativity of 



a window improves by applying to the small Personal Digital Assistant of 
especially a display surface product, 

[0055]in this embodiment, with the 2nd alignment method to overlap, two or 
more windows aligned so that a right half might lap, but it is easy to change by 
having the window analyzor 201 of Embodiment 2 further, so that the part which 
is not important for a window may lap. 

[Embodiment 4] Next, the multi window display device concerning Embodiment 
4 is explained. 

[0Q56]This device changes the position of a title bar or a menu bar according to 
inclination in a window. 

(Elements of the invention' j 3 is a block diagram showing the 

composition of the multi window display device concerning Embodiment 4. 
[GQ57]ln addition to the components 101-108 with which the multi window 
display device of Embodiment 1 is provided, this device is further provided with 
the window information image position changing part 301 and the window 
information image direction changing part 302. Hereafter, the point which is 
different from Embodiment 1 is explained. The window information image 
position changing part 301 changes the position of a window information picture 
so that a window information picture (a title bar and the picture of a menu bar) 
may be displayed on the neighborhood before a window, when a window Is 
leaned and displayed on a depth direction. The locating position in the 
three-dimensional space of the window computed by the three-dimensional 
position calculating part 104 is specifically read, It is the position which the 
locating position made one side of a window this side, and was leaned to the 
depth direction, and when the window information picture is not displayed on the 
front neighborhood, the position of a window information picture is changed into 
the front neighborhood by rewriting the image data of the window stored in the 
storage parts store 102. 

[0058] A window leans the window information image direction changing part 302 
to a depth direction, and it is displayed, and when a window information picture 
is displayed on the front neighborhood, only the rectangle portion of the window 



information picture bends, and it turns to a transverse plane {parallel to a display 
screen) - image data is changed like. The image data of the whole window 
stored in the storage parts store 102 is specifically divided into a window 
information picture and the window body part which remains, it notifies to the 
three-dimensional position calculating part 104, and it is notified that it inclines to 
a depth direction to the three-dimensional position calculating part 104 about the 
window body part which remains so that it may become those for transverse 
planes about a window information picture. 

(Operation) Next, operation of the multi window display device of this 
embodiment constituted as mentioned above is explained. 
[0059]The point that operation of this device differs from Embodiment 1 is that 
the processing about a window information picture was added between 
calculation (Step S122 of drawing 4) of a three-dimensional locating position, 
and the following texture mapping (Step S123 of drawing 4) in addition to the 
operation in Embodiment 1. Therefore, the added processing is explained here. 

. u II is a flow chart which shows the operation procedures of the window 
information image position changing part 301 and the window information image 
direction changing part 302. 

[0060]The window information image position changing part 301 is referring to 
the locating position, when the locating position in the three-dimensional space 
of a window is computed by the three-dimensional position calculating part 104 
(Step S I 22 of drawing 4), it is judged whether it ss the position which the locating 
position made one side of a window this side, and was leaned to the depth 
direction (Step S320). As a result, so that a window information picture may be 
displayed on the front neighborhood, when it judges in the affirmative, then when 
it judges whether the window information picture is located in the front 
neighborhood (Step S321) and is not located in the front neighborhood, The 
image data of the window stored in the storage parts store 102 of a window 
information picture is rewritten (Step S322). 

[006 1 jprawing 1 5 shows the example of a screen display when the window 33 1 
after being changed with the window 330 before the position of a window 



information picture is changed in this way is displayed through texture mapping 
and centra! projection as it was. It turns out that the title bar and menu bar 
(window information picture) which should be displayed in the inner part of a 
screen are moved and displayed on the neighborhood before a screen. 
[0062]Then t the window information image direction changing part 302, When 
Judging whether directions of the purport that a window information picture is 
turned to a transverse plane from the input part 103 are made (Step S323) and 
having received directions, Where it divided and specified the window 
information picture and the window body part which remains among the image 
data of the whole window stored in the storage parts store 102 (Step S324) and 
they are connected, And it is notifying the three-dimensional position calculating 
part 104 that it notifies to the three-dimensional position calculating part 104, and 
inclines to a depth direction about the window body part which remains so that it 
may become those for transverse planes about a window information picture, 
and a locating position is made to calculate independently, respectively (Step 
S325). 

[0063]Then, a screen display of these window information picture and the 
window body part which remains is carried out to order through texture mapping 
and central projection (Step SI 23 - Step S 125 of draw ng A ; ! shows 

the example of a screen display of the window 333 after being changed for the 
window 332 before direction of a window information picture is changed in this 
way, and transverse planes. 

[0064]lt turns out that the portions of a title bar and a menu bar (window 
information picture) bend among the windows leaned to the depth direction, and 
it is turned to a transverse piane. 

(Conclusion) As mentioned above, even if it is a case where the whole window is 
leaned and displayed on a depth direction by this device, the window information 
picture for performing window operation and menu manipulation is always 
displayed to the front. Only the window information picture displayed to the front 
is also fixabie so that it may always turn to a transverse plane. The fault that 
window operation and menu manipulation become difficult is avoided by having 



leaned and displayed the window by this. 

[0065]Although processing which bends the superficial whole window to two, a 
window information picture and the portion which remains, was performed in this 
embodiment, it may be a method which displays a titie bar and a menu bar on 
the side which touches the neighborhood of this side when the window itseif 
assumes it as a thick three-dimensional board model and it leans to a depth 
direction. Since it can treat as data unified without this separating a window 
information picture and the portion which remains, processing of repositioning or 
direction change becomes easy. 

[0066]Since it becomes unnecessary to display on a window side, it becomes 
possible to utilize a window side effectively, at the same time it is legible and 
becomes easy to perform window operation. When a direction may be changed 
at any time by window operation, a title bar and a menu bar may be beforehand 
displayed on ail the four sides which touches a window side. 
[Embodiment 5] Next, the muiti window display device concerning Embodiment 
5 is explained. 

[0067]This device is interlocked with the size of the viewing area which was 
produced in connection with having leaned the window and which is not 
discriminabie, and controls the display of a scrof! bar. 
(Elements of the Invention) Drawing 17 is a block diagram showing the 
composition of the multi window display device concerning Embodiment 5. 
[0068]ln addition to the components 101-108 with which the muiti window 
display device of Embodiment 1 is provided, this device is further provided with 
the scroll button spotting part 401, the scroll bar adjunct 402, and the 
discernment impossible area judgment part 403. Hereafter, the point which is 
different from Embodiment 1 is explained. Since the discernment impossible 
area judgment part 403 leaned the window to the depth direction and has 
arranged it, it pinpoints the field whose discernment becomes impossible in a 
final displaying condition. The size of the character of the window specifically 
stored in the storage parts store 102 in advance of processing by the 
texture-mapping part 105 and the central projection part 106, By referring to the 



locating position of the window computed by the three-dimensionai position 
calculating part 104, and the transformation constant (coordinates of a vanishing 
point and a viewpoint) in the central projection part 106. The size at the time of 
the character beforehand placed by the typical position on a window being 
displayed eventually is computed, and when smaller than five points x five 
points, the field displayed on the back rather than the character is judged to be a 
discernment impossible field. 

[0069]The scroll button spotting part 401 determines the position of the scroll 
button reflecting the field, when the field which is not discriminate by the 
discernment impossible area judgment part 403 is detected. The neighborhood 
along a depth direction is specifically made into a scroll direction, and a position 
is determined from the ratio of the distance of the identifiable scroll direction of a 
fieid, and the distance of the scroll direction of the field which is not 
discriminate. The position is equivalent to the position at the time of assuming 
that the field which is not discriminate is not displayed on a window. 
[0070]The picture of the scroll bar which has arranged the scroll button is added 
to the position determined by the scroll button spotting part 401 the 
neighborhood along the depth direction of a window, and the scroll bar adjunct 
402 displays it on it. Specifically, the picture of a scroll bar is added to the image 
data of the window stored in the storage parts store 102. 
(Operation) Next, operation of the multi window display device of this 
embodiment constituted as mentioned above is explained. 
[0071]The point that operation of this device differs from Embodiment 1 is that 
image processing about a scroll bar was added between calculation (Step S122 
of drawing 4) of a three-dimensional locating position, and the following texture 
mapping (Step S 123 oK: . .. : : : ■< > in addition to the operation in Embodiment 1 . 
Therefore, the added processing is explained here. Drawing 18 is a flow chart 
which shows the operation procedures of the scroll button spotting part 401, the 
scroti bar adjunct 402, and the discernment impossible area judgment part 403. 
[0072jif the locating position in the three-dimensional space of a window is 
computed by the three-dimensional position calculating part 104 (Step S122 of 



ng 4), the discernment impossible area judgment part 403, It judges 
whether in connection with having leaned the window to the depth direction and 
having arranged it, the field whose discernment becomes impossible in the 
window displayed eventually occurs (Step S420), and in generating, it pinpoints 
the field. 

[0073]When judged with the field which is not discriminate occurring, the scrol! 
button spotting part 401 determines the position which should arrange a scroll 
button from the area size (Step S421). That is, the position at the time of 
assuming that only the identifiable field is displayed on the window is 
determined. Then, the scroll bar adjunct 402 adds the picture of the scroll bar 
which has arranged the scroll button to the position determined by the scroll 
button spotting part 401 to the image data stored in the storage parts store 102 
{Step S422). 

[Q074]Thus, when the contents of the storage parts store 102 are rewritten by 
the image data of the new window which has a scroll bar, after that, A screen 
display is carried but to texture mapping through central projection like the case 
of Embodiment 1 to the new image data (Steps S123-S 125 of drawing 4). When 
a scroll button Is made to slide by the input part 103 after that the usual scroll 
operation is performed by the program execution part 101, but. Since the 
locating position of the window itself is not changed, the point that only the part 
of the field which is not discriminate is displayed by the position of a scroll 
button shifting does not change. 

[007S] rawing 9 {a) is a figure for the general concept of the scroil button 430 
and the scroll bar 431 to be shown, and shows the example of the conventional 
window dispiay. The position of the scroll button on a scroll bar shows the 
relative position in the whoie displaying object of the contents currently displayed 
on the window at the time C i m i \ ? 19 (b) shows the example of a screen 
display at the time of being judged as the field 432 which cannot identify the 
Sower half of the viewing area of a window. 

[0076]Here, the scroli button 430 is displayed on the position at the time of 
assuming that the lower half 432 of a viewing area has overt Sowed the window, 



Therefore, when the scroll button 430 is caudad moved by the input part 103, the 
field which was not able to be identified till then will be moved to an identifiable 
position. 

(Conclusion) As mentioned above, even if it is a case where the field which is not 
discriminabie since the window was leaned to the depth direction and displayed 
with this device produces, it becomes possible to identify the whole displaying 
object by easy operation of making a scroll button slide, without attaching the 
scroti bar which makes a window slide to a depth direction and to which it is 
moved to the front, and moving the window itself by **. 
[0077]in this embodiment when the field which is not discriminabie was 
detected, the scroll bar was added, but when the portion which is not displayed 
on a window irrespective of the existence of the fieid which is not discriminabie 
primarily exists, it is good aiso as composition to which the scroll bar is already 
added, in this case, the position of a scroll button turns into a position at the time 
of assuming that the field produced by adding the field which is not discriminabie 
to the protruded field has overflowed. In texture mapping, a user's operativity can 
also be improved by distinguishing the fieid which is not discriminabie, and the 
field protruded from the page, and classifying a scroll bar by color. 
[Embodiment 6] Next, the muiti window display device concerning Embodiment 
6 is explained. 

[0078]When displaying a window with layer structure, this device separates each 
layer, and leans and displays it on a depth direction. 
(Elements of the Invention) 1 . > % is a block diagram showing the 
composition of the muiti window display device concerning Embodiment 6. 
[0079]!n addition to the components 101-108 with which the muiti window 
display device of Embodiment 1 is provided, this device is further provided with 
the window layer separation part 501 and the layer window generation part 502. 
Hereafter, the point which is different from Embodiment 1 is explained. The 
window layer separation part 501 detects a window with layer structure out of the 
window stored in the storage parts store 102, and separates the window for 
every layer. 



[0080]!n the application program with which image data and text data are 
intermingled, or the application program with which two or more image data is 
intermingled, The application program which image data and text data have a 
layer independently, and has the layer structure which can be edited and 
operated independently like the document layout software used for figure 
drawing software or desktop publishing exists. The program execution part's 101 
execution of such an application program will store in the storage parts store 102 
the coded data and the image data of a window which have layer structure. 
(0081]The window layer separation part 501 specifically, The window which has 
layer structure in analyzing the coded data of each window stored in the storage 
parts store 102 is detected, and the image data belonging to other layers except 
a basic (lowest) layer is taken out out of the image data of the window. The layer 
window generation part 502 generates the independent layer window which 
consists of a layer separated by the window iayer separation part 501 . Image 
data new as one independent window for every layer is generated, and, 
specifically, the image data taken out by the window layer separation part 501 is 
stored in the storage parts store 102. 

(Operation) Next, operation of the multi window display device of this 
embodiment constituted as mentioned above is explained, 
[0082]The point that operation of this device differs from Embodiment 1 is added 
to the operation in Embodiment 1 , It is that the processing about a layer window 
was added between generation (Step S121 of drawing 4) of the coded data of a 
window, and image data, and calculation (Step SI 22 of drawing 4) of the next 
three-dimensional locating position. Therefore, the added processing is 
explained here. 

[0083pruwi:kj j ] is a flow chart which shows the operation procedures of the 
window iayer separation part 501 and the layer window generation part 502, If 
the coded data and the image data of a window which have layer structure by 
the program execution part 101 are stored in the storage parts store 102 (Step 
S121 of drawing 4), After the window layer separation part 501 specifies the 
window which has layer structure from the coded data stored in the storage parts 



store 102 and separates image data for every layer, it leaves only a basic layer 
and takes out the image data of other layers (Step S520). 
[0084]0rawing 22 {a} is a figure showing fictionally separation (Step S521) of a 
layer in case the number of layers is two. Signs that the synthetic window 530 
stored in the storage parts store 102 is divided into the basic layer 531 and other 
upper layers 532 are shown. Then, the layer window generation part 502 
generates the image data which uses as the independent window the upper 
layer 532 taken out by the window layer separation part 501 , and stores it in the 
storage parts store 102 (Step S521). And the layer window generation part 502 
about the newly generated layer window 532. it is notified to the 
three-dimensional position calculating part 104 that it is parallel to the window of 
the basic layer 531, and becomes the position which detached only prescribed 
distance in the direction of this side at the time of seeing a basic window from a 
transverse plane as a locating position in the three-dimensional space (Step 
S522). 

[0Q85]Therefore, the three-dimensional position calculating part 104 computes a 
locating position as specified from the program execution part 101 or the input 
part 103 about the window of the basic layer 531 , On the other hand, about the 
window of the upper layer 532, the locating position where only prescribed 
distance made the window side and the perpendicular direction carry out parallel 
translation of the window of the basic layer 531 based on the specification from 
the layer window generation part 502 is computed (Step S 122 of drawing 4). 
[G086]0rawing 22 (b) shows the example of a screen display in case the window 
with layer structure leaned to the depth direction and has been arranged. It is 
displayed as the upper iayer 532 appeared from the basic layer 531 . 
(Conclusion) By as mentioned above, the thing which you lean the window which 
has layer structure to a depth direction, and is made to dissociate and display 
with this device. It becomes possible to grasp the information which was not able 
to be distinguished for [ conventional ] transverse planes, i.e., the information 
which object is put on which iayer, at a glance. Since an object can be specified 
directly displaying [ rather than specifying an object ] all the layers by this 



changing to a different layer, the editing operation over two or more layers, etc. 
become smooth, 

[0G87]Although the layer window is transparent and a!S overlapping layer 
windows are displayed in this embodiment, it is also easy only for a layer window 
to observe to be emphasized and displayed and to make it legible by making 
translucent the layer window which a user wants to observe. 
[Embodiment 7] Next, the multi window display device concerning Embodiment 
7 is explained. 

(0088]This device separates the original window by using the result of retrieval 
by keyword as a new layer window, is floated and is displayed. 
(Elements of the invention' i 23 is a block diagram showing the 

composition of the muiti window display device concerning Embodiment 7. 
[0089]ln addition to the components 101-108 with which the multi window 
display device of Embodiment 1 is provided, this device is further provided with 
the retrieval- by-keyword part 601, the search-results outputting part 602, and the 
layer window generation part 603. Hereafter, the point which is different from 
Embodiment 1 is explained. The retrieval-by-keyword part 601 searches a 
keyword from the document displayed on the window. The character string 
which is in agreement with the keyword specified by the input part 103 from the 
coded data of the document stored in the storage parts store 102 is searched, 
and when searched, specifically, the window, the searched position, and a 
keyword are reported to the layer window generation part 603. 
[009Q]The layer window generation part 603 generates the new iayer window 
arranged in the position which had only the searched keyword searched based 
on the notice from the rettieval-by-keyword part 601. The image data which left 
only the character string specificaliy searched from the image data of the window 
notified from the retrieval-by-keyword part 601 is stored in the storage parts 
store 102 as image data of a new iayer window. 

[0091]The search-results outputting part 602 notifies the locating position of the 
iayer window generated by the layer window generation part 603 to the 
three-dimensional position calcuiating part 104. The locating position of a new 



layer window is specified so that the physical relationship of the window of the 
origin used as a retrieval object and the generated new layer window may 
specifically become the same as the physical relationship of the window of the 
basic layer 531 in Embodiment 6, and the upper layer 532. 
{Operation} Next, operation of the multi window display device of this 
embodiment constituted as mentioned above is explained. 
[0092]The point that operation of this device differs from Embodiment 1 is added 
to the operation in Embodiment 1, It is that the processing about a layer window 
was added between generation (Step S121 of drawing 4) of the coded data of a 
wmdow and image data and calculation (Step S i 22 of drawing 4) of the next 
three-dimensional locating position. Therefore, the added processing is 
explained here. 

[0093]Drawing 24 ss a flow chart whtch shows the operation procedures of the 
retrieval-by-keyword part 601, the search-results outputting part 602, and the 
layer window generation part 603. if a keyword is inputted via the input part 103 
from a user (Step S620), the retrieval-by-keyword part 601 will search the 
character string which is in agreement with the keyword from the coded data of 
all the documents stored in the storage parts store 102 (Step S621). 
[0094)When searched, (Step S622) and the retrieval-by-keyword part 601 report 
the position and keyword which were searched for every window to the layer 
window generation part 603, According to the report, the layer window 
generation part 603 generates the image data of the layer window which 
consists only of a searched character string, and stores it in the storage parts 
store 102 (Step S623). 

[0095]And the search-results outputting part 602 makes the three-dimensional 
position calculating part 104 compute the locating position in three-dimensional 
space so that the window generated by the layer window generation part 603 
may iose touch with the original window and may be displayed (Step S624). 
Therefore, the three-dimensional position calculating part 104 computes a 
locating position as specified from the program execution part 101 or the input 
part 103 about the window of the origin used as a retrieval object, On the other 



hand, about the layer window generated by the layer window generation part 
603, the locating position which was parallel to the original window and only 
prescribed distance left based on the specification from the search-results 
outputting part 602 is computed (Step S122 of drawing 4). 
(0096]C ' t figure showing the above-mentioned procedure and the 

example of a final screen display. Supposing the keyword "window" is contained 
in the window 630 of the origin used as a retrieval object, the new layer window 
631 is generated by the layer window generation part 603, and signs that lose 
touch with the original window 630 and it is displayed are shown, 
(Conclusion) As mentioned above, since the original window and the window 
which shows the search results of a keyword lean to a depth direction and is 
separated and displayed on it by this device, it becomes possible to grasp 
search results at a glance. That is, although expressing search results in another 
color etc. needed to be processed for [ conventional ] transverse planes, with 
this device, such special processing becomes unnecessary, 
[0097]lt is also easy to consider it as the device corresponding to two or more 
keywords by displaying on a different different layer for every keyword, or 
coloring translucent for every layer. 

[Embodiment 8] Next, the multi window display device concerning Embodiment 
8 is explained. 

[0098]Leaning two or more related windows to a depth direction, it connects and 
this device is displayed, 

(Elements of the Invention) Drawing 26 is a biock diagram showing the 
composition of the multi window display device concerning Embodiment 8. 
[0099]ln addition to the components 101-108 with which the multi window 
display device of Embodiment 1 is provided, this device is further provided with 
the terminal area 701 between windows, the window relative-position storage 
parts store 702, and the window relative-position changing part 703. Hereafter, 
the point which is different from Embodiment 1 is explained, a group related out 
of two or more windows currently displayed by the terminal areas 701 between 
windows being scattered now - a window is specified. Here, the window where 



the related window was generated by the application program same in this 
example is said. For example, these windows in the case of displaying two or 
more pages of the same document on two or more windows simultaneously with 
an application program like a word processor correspond. 
(0100]The terminal area 701 between windows specifically based on the notice 
from the program execution part 101 which is executing the application program, 
It specifies with what the same application program generated out of two or more 
windows stored in the storage parts store 102, and after setting them in order by 
analyzing the coded data of each window, that is notified to the window 
relative-position storage parts store 702. For example, it sets in order in 
ascending order of page number. 

(0101]a group which the window relative-position storage parts store 702 was 
specified by the terminal area 701 between windows, set it in order, and was 
carried out - the initial entry for computing the locating position of each window 
in the three-dimensional space at the time of connecting horizontally so that it 
may bend zigzag is generated and memorized about a window. Specifically, the 
locating position of the head window leaned to the depth direction and the 
relative coordinate between the windows which connect one by one are 
memorized. The early locating position is defined beforehand and is in the state 
which rotated the neighborhood which sets the axis of rotation as the front 
neighborhood, and opposes about inclination in each window, for example only 
45 degrees to the depth direction. 

[0102]The window relative-position changing part 703 is erased from a screen 
display by folding up only a specific window from a series of windows which 
connected zigzag and were displayed. The memory content of the window 
relative-position storage parts store 702 is changed so that the window specified 
by the input part 103 may specifically be bypassed and it may connect. 
(Operation) Next, operation of the multi window display device of this 
embodiment constituted as mentioned above is explained. 
[0103]The point that operation of this device differs from Embodiment 1 is added 
to the operation in Embodiment 1 3 It is that the processing which connects a 



window was added between generation (Step S121 of dra wing 4 ) of the coded 
data of a window, and image data, and calculation (Step S 122 of drawing 4) of 
the next three-dimensional locating position. Therefore, the added processing is 
explained here. 

(0 1 04] Prawing 27 is a flow chart which, shows the operation procedures of the 
terminal area 701 between windows, the window relative-position storage parts 
store 702, and the window relative-position changing part 703, The program 
execution part 101 stores in the storage parts store 102 the coded data and the 
image data of five windows which display the page 1 - the page 5 of the same 
document based on execution of the same appiication program, respectively 
now, Suppose that the terminal area 701 between windows was notified of that 
(Step S 121 of drawing 4 ). 

[0105]The terminal area 701 between windows specifies five windows stored in 
the storage parts store 102 based on the notice, and it notifies to the ascending 
order of page number by referring to those coded data at the window 
relative-position storage parts store 702 (Step S720). The window 
relative-position storage parts store 702 generates and memorizes the early 
initial entry connected so that it might bend zigzag in the order which was 
notified from the terminal area 701 between windows, and was notified about the 
window (Step S721). 

|0106]u', i i - this early initial entry - change "** without things (Step 

S722), A screen display when the locating position of each window of the page 1 
- the page 5 is computed and displayed by the three-dimensional position 
calculating part 104 based on the initial entry (Steps S122-S 125 of drawing 4) is 
shown. One side is carried out in common and it is connected, and five windows 
are leaned to depth towards differing by turns, and are put in order and displayed 
on a horizontal single tier. 

[01 07]When directions of the purport that a specific window is folded up from the 
input part 103 to the window reiative-posttion changing part 703 are notified, 
(Step S722), The window relative-position changing part 703 changes the 
memory content (initial entry) of the window relative-position storage parts store 



702 so that the window which bypasses the window and follows may be 
connected (Step S723). 

[0l08]An initial entry is changed so that d V6 (h) may fold up the window 

of the page 3 (Step S722, S723), The example of a screen display when the 
locating position of the window of the page 4 and the page 5 which follows based 
on the initial entry is newly computed by the three-dimensional position 
calculating part 104 and ss displayed (Steps $122-8125 of drawing 4) is shown 
[QIOOTThe page 4 and the page 5 are changed so that it may be connected after 
the page 2, with the relative position of the page 4 to the page 3 held. 
(Conclusion) It becomes possible by connecting, leaning and displaying the 
neighborhood and neighborhood of a page window with relation with this device 
in this way to glance at the relevance between windows according to the 
connected state between windows, and to grasp it. 

[01 10]fn an application program like a word processor. Although it comprises two 
or more pages in many cases, in the windowing system which makes a window 
those for transverse planes like before in this case, it ts difficult to display two or 
more pages simultaneously, and each page must be made to overlap or several 
pages must be displayed. According to this device, the list display of many 
pages is arranged and earned out without making the limited viewing area 
overlap. 

[01 1 1]By arranging in the position folded up so that the window which does not 
need to be displayed as the window which should be displayed might be 
specified and the window which does not need to be displayed might lap with 
other windows according to a user's input and making it memorize, It becomes 
possible to make simultaneous only two or more windows to which its attention is 
paid, maintaining the relevance between windows, such as a continuous page. 
[01 1 2]About the window arranged at the position folded up so that it might lap 
with other windows, it becomes possible by not sticking the bit map of the 
window in the texture-mapping part 105 to omit a part of processing of texture 
mapping. Although the window generated by the same application program was 
used as the related window in this embodiment Even if the page of another 



document belonging to the same project has strong relevance between pages in 
many cases and it is a window which a different appiication program generates, 
it is specifying a beforehand related window, and these may be connected and 
displayed. 

[01 13]A means to edit a copy, movement, etc. of an object ranging over between 
the windows connected and displayed may be formed a} and 

drawing 29 (b) are the examples of a screen display at the time of forming a 
means to operate an object ranging over between the windows by which page 
connection was made. Drawing 29 (a) shows a screen display when the window 
of the page 1 - the page 5 is displayed based on an early initial entry, and is the 
same drawing as drawing [28 (a), 

[01 14jAfter displaying the page 1 and the page 4 face to face because drawing 
29 (b) folds up the page 2 and the page 3, signs that the object of the page 1 is 
copied to the page 4 are shown. This can realize the coded data and the image 
data of the page 1 stored in the storage parts store 102 by overwriting the page 5 
so that the object of the window of the copy origin directed by the input part 103 
may be copied in the window of a copy destination. 
[0115] 

[Effect of the inventionjAccording to the multi window display device concerning 
this invention, this invention is characterized by that the muiti window display 
device which displays two or more windows on a screen comprises the following 
so that cieariy from the above explanation. 

The window data retaining means holding the window data showing the display 
information of said window. 

A locating position determination means to determine the virtual locating position 
which is not parallel to said screen in three-dimensional space about at least one 
of said the windows. 

A centra! projection means to change said window data so that central projection 
of said window may be carried out to said screen based on said determined 
locating position. 

The displaying means which displays the changed window data on said screen. 



[01 16]Since at ieast one window is leaned and displayed on a depth direction by 
this, when arranged in the inner part of three-dimensional space, the fault of the 
conventional technology thai the size of the whole window is reduced and 
display information cannot be distinguished is avoided. Since a viewing area can 
be saved in a window inclination depth portion, with the ability of the information 
on the portion of window inclination this side to be grasped [ used ], The multi 
window display device which utilizes the display surface product of a screen 
effectively is realized maintaining at least a part of display information of a 
window so that it can identify. 

[01 17]Here, said multi window display device can be further provided with the 
input means which gains the directions from an operator, and said locating 
position determination means can also be supposed that said locating position is 
determined according to the directions which said input means gained. By this, 
the operator can determine the grade [ of the whole window / the size or the 
depth direction ] of inclination. 

[01 18]Said locating position determination means can also be supposed that the 
coordinates in the three-dimensional space of each peak which specifies the 
outside of said window are determined as said locating position. If it is a case 
where a window is a fiat-surface quadrangle, for example, the locating position in 
the three-dimensional space of a window is pinpointed only by the coordinates of 
four vertices by this. Said multi window display device is provided with the 
window tools of analysis which detect the part by which fixed conditions are 
further fulfilled among the display information of said window based on the 
window data held at said window data retaining means as an important part, 
Said locating position determination means can also be supposed that the 
locating position of said window is determined that the part detected by said 
tools of analysis is displayed to the front. 

[01 19] be absorbed - be alike - it shines, and since a window is leaned and 
displayed on a depth direction so that the important part of the display 
information may become this side, even if an operator is in the state where two 



or more windows are displayed, it becomes possible to identify the kind and 
display information of each window at a glance. Said window tools of analysis 
judge whether the title of the window is contained in said window data, and when 
contained, they can also be supposed that the part where the titie of a window is 
displayed is detected with said important part. 

[0120]By this, it becomes easy to grasp the kind of window. Said window toois of 
analysis judge whether directions of the purport that a document and its 
document are displayed on said window data by lateral writing are included, and 
when contained, they can also be supposed that the left-hand side of a window 
is detected with said important part. It becomes easy to grasp the kind and 
outline of the horizontally written sentence displayed on the window by this. 
(0121]Said window tools of analysis judge whether directions of the purport that 
a document and its document are displayed on said window data in vertical 
writing are included, and when contained, they can also be supposed that the 
right-hand side of a window is detected with said important part. It becomes easy 
to grasp the kind and outline of the vertical writing document displayed on the 
window by this. 

[0122]Said locating position determination means is the aligning position 
beforehand defined about two or more windows, and at least one window can 
also be supposed that the automatic aligned portion which determines that the 
locating position of each window will become a position which is not parallel to 
said screen is included. Since they are displayed in iine by two or more windows 
currently shown on the screen by being scattered by this, the display surface 
product of a screen is used effectively and it can glance at all the windows 
displayed now. 

(01 23] A means by which the window where said locating position determination 
means was further displayed on said aligning position according to the directions 
which said input means gained determines a new locating position that an 
indication for transverse planes is given, Also suppose that a means to 
determine that a new locating position will return the window currently displayed 
for transverse pianes to said aligning position is included. When only the window 



which is the target of work is turned to a transverse plane and work is completed 
by this, operation of returning to the original aligning position becomes easy. 
[0l24]Said multi window display device further, Also suppose that it has a 
window information image position alteration means which is held at said 
window data retaining means, and edits window data so that the window 
information picture which consists of a title bar and a menu bar based on the 
locating position which said locating position determination means determined 
may be displayed to the front. 

[0125]Since a title bar and a menu bar are displayed to the front even if it is a 
case where a window leans and is displayed by this, grasp and window 
operation of the kind of window become easy. A window information picture is 
considered as for transverse planes about the window where a window 
information picture is displayed further to the front as for said multi window 
display device, The window body part which remains can also be supposed that 
it has a window information image direction alteration means which controls said 
locating position determination means to become a locating position which is not 
parallel to a screen, 

[0126]Even if it is a case where a window leans and is displayed by this, a title 
bar and a menu bar are front positions, and since it is displayed for transverse 
planes, grasp and window operation of the kind of window become easy. A 
discernment impossible area judgment means to judge whether the discernment 
impossible field where a character is displayed further smaller among the 
window data changed by said central projection means than a predetermined 
size generates said multi window display device, The scroll button positioning 
means which determines the position of a scroll button when it assumes that the 
field is not displayed on a window when judged with the field which is not 
discriminable existing, Also suppose that it has a scroll bar addition means which 
edits said window data so that the picture of the scroll bar which has arranged 
the scroll button in the determined position may be added to a window. 
[0127]Since the window was leaned to the depth direction and displayed by this, 
even if it is a case where the field where Hitoshi Monju's discernment cannot be 



performed produces, the character can be made to slide to an identifiable 
viewing area. The iayer separating mechanism into which said mufti window 
display device separates the window data belonging to the upper iayer except 
the lowest layer from the window data of the window which has the layer 
structure heid at said window data retaining means for every layer further, It can 
have a layer window creating means which generates the window data of the 
iayer window corresponding to the separated layer, and said locating position 
determination means can also be supposed that it is paralie! to said lowest iayer 
as a locating position of said iayer window, and the locating position which 
detached only prescribed distance is determined. 

[0l28]Since each iayer window is displayed by this as it has come floating in 
three dimensions, the object put on each layer can be glanced at it and grasped, 
and edit of the object over every layer and two or more layers becomes easy. A 
retrieval-by-keyword means to search the part which is in agreement with the 
keyword which said muiti window display device made the retrieval object further 
the window data held at said window data retaining means, and the input means 
gained, It has a layer window creating means which generates the window data 
of the new iayer window where the keyword has been arranged In the searched 
part, and is stored in said window data retaining means, Said locating position 
determination means can also be supposed that it is paraliei to the window which 
became a retrieval object as a iocating position of said layer window, and the 
locating position which detached only prescribed distance is determined. 
[0129]Since the window which shows search results is displayed by this as touch 
with the window of the origin used as a retrieval object is iost, the position of the 
keyword searched only with paying one's attention to a layer window can be 
checked, a group to which said muiti window display device relates out of two or 
more windows currently displayed further - with the related window specifying 
means which specifies a window, a specified group - have an initial entry 
memory measure which generates and memorizes the initial entry for putting 
frames together and putting a window in order so that it may bend zigzag, and 
said locating position determination means is based on said initial entry - a 



group ~ aiso suppose that the locating position of a window is determined. 
[0130]Since the they-related window is connected and displayed by this in the 
case where two or more pages in a document are displayed on a different 
window etc., the window in connection with the same document can be specified 
easily, for exam pie. moreover - said multi window display device follows further 
the directions which said input means gained - said group - it having with the 
initial entry alteration means which changes said Initial entry so that it may 
arrange for the thing except some windows out of a window, and. a group 
excluding said some of windows based on said initial entry by which said 
locating position determination means was changed -- also suppose that the 
locating position of a window is determined. 

[0131]!t becomes possible io leave and display only that to which its attention is 
paid out of the window connected and displayed by this. Said multi window 
display device further, following the directions which said input means gained - 
said group - aiso suppose that it has an editing means between windows which 
edits the window data held at said window data retaining means so that display 
information might be edited ranging over one of the windows, and other one. 
[0132]Since it approaches, only the window to which its attention is paid out of 
the window connected and displayed by this can be displayed and an object can 
be edited ranging over two windows, the operativity over two or more windows 
improves. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] lt is a block diagram showing the composition of the multi window 
display device concerning Embodiment 1. 

nd dra kj ? (b) are the figures for explaining the 
concept of the central projection by the central projection part 103 t> i nu { ) 
is a figure showing the physical relationship of a projection center, a surface of 



projection, and a subject (window). Drawing 2 (b) shows a perspective diagram 
in case a subject is a solid thing. 

a) :o kO are the figures for explaining the 

concrete contents of processing of the central projection by the centra! projection 
part 10f i i j) is i tiqu c showing the shape of the window by which 
central projection was carried out. to the physical relationship of the viewpoint of 
a user in case the window virtually established in three-dimensional space is 
parallel to a display screen the display screen and the window D ohs 
a figure showing the shape of the window by which central projection was carried 
out to the physical relationship of the viewpoint of a user in case the window 
virtually established in three-dimensional space is not parallel to a display 
screen, the display screen, and the window ~ . ; >> (c) is a figure explaining 
the concrete computation of central projection. 

[Drawing 4]li is a flow chart which shows the operation procedures of the multi 
window display device concerning Embodiment 1 . 

[Drawing Sj lt is a figure showing the example of a screen display of the windows 
132-133 arranged at the windows 130 and 131 arranged in parallel with a 
screen, and the position which is not parallel. 

[Drawing Gilt is a block diagram showing the composition of the multi window 
display device concerning Embodiment 2. 

[prawing 7| lt is a flow chart which shows the procedure at the time of the window 
analyzor 201 pinpointing the important part of a window. 
[Drawing 8}The example of a screen display when an important part is 
pinpointed by the window analyzor 201 is shown. 

[Drav- no 9}lt is a block diagram showing the composition of the multi window 
display device concerning Embodiment s. 

>rav it is a flow chart which shows the procedure of the automatic 
alignment by the automatic aligned portion 104a. 

} ] g 1 (a) shows an example in case drawing 1 1 (b) is based 
on the 2nd alignment method to overlap, when based on the 1st alignment 
method that is not overlapped. 



A screen display immediately after setting i 't (a) to a 

screen display immediately after automatic alignment, seUs"u i (b) to a 
screen display of drawing 12 (a) and the one window's 241 being chosen by the 
input part 103, Drawing (c) shows the example of a screen display 
immediately after pushing the window arrangement button 245 provided in the 
title bar right end of the window 241 by the input part 103 in a screen display of 
drawing 12 (b). 

[□j^wnoJiSJIt is a block diagram showing the composition of the multi window 
display device concerning Embodiment 4. 

[Drawing 14] lt is a flow chart which shows the operation procedures of the 
window information image position changing part 301 and the window 
information image direction changing past 302. 

[Drawing jSJThe example of a screen display of the window 331 after being 
changed with the window 330 before the position of a window information picture 
is changed is shown. 

Dj v. inj IJjThe example of a screen display of the window 333 after being 
changed for the window 332 before direction of a window information picture is 
changed, and transverse planes is shown. 

[Drawing 1?]lt is a biock diagram showing the composition of the multi window 
display device concerning Embodiment 5. 

[Drawing 18 ] lt is a flow chart which shows the operation procedures of the scroll 
button spotting part 401 , the scroti bar adjunct 402, and the discernment 
impossible area judgment part 403. 

n i i *! !na figure for the general concept of the scroli button 

430 and the scroll bar 431 to be shown. [x;,.t u * 1 (r>i shows the example of a 
screen display at the time of being judged as the field 432 which cannot identify 
the lower half of the viewing area of a window. 

Ipravving 20jlt is a biock diagram showing the composition of the multi window 
display device concerning Embodiment 6. 

[Drawing 2 t]lt is a flow chart which shows the operation procedures of the 
window layer separation part 501 and the layer window generation part 502. 



(a) is a figure showing nationally ****** of separation 
(Step S521) of a layer in case the number of layers is two. D , ■- b) shows 
the example of a screen display in case the window with layer structure leaned 
to the depth direction and has been arranged. 

» n jit is a block ii jgi am sh > /in j th 5 omposition of the mult! window 
display device concerning Embodiment 7. 

j . is a flow chart which shows *he operation procedures of the 
retrieval-by-keyword part 601, the search-results outputting part 802, and the 
layer window generation part 603. 

[Drawing 25] lt is a figure showing the example of a screen display at the time of 
displaying the result of retrieval by keyword as a layer window. 
[Drawing 26 ii? is a biock diagram showing the composition of the multi window 
display device concerning Embodiment 8. 

[Drawing /7)lt is a flow chart which shows the operation procedures of the 
terminal area 701 between windows, the window relative-position storage parts 
store 702, and the window relative-position changing part 703. 
prawmg 2S]Drawir?g 28 (a) shows the example of a displaying [ the window of 
the page 1 - the page 5 ]-based on early initial entry screen display. An initial 
entry is changed and drawing 28 (b) shows the example of a screen dispiay of a 
case so that the window of the page 3 may be folded up. 
[Drawing 29]lt is an example of a screen dispiay at the time of forming a means 
to operate an object ranging over between the windows by which page 
connection was made Drawing 1 (a) shows a screen display when the window 
of the page 1 - the page 5 is displayed based on an early initial entry, and is the 
same drawing as J- ; \ >~g 29 (b) is a figure showing signs that 

the object of the page 1 is copied to the page 4. after displaying the page 1 and 
the page 4 face to face by folding up the page 2 and the page 3. 

It is a figure showing the example of a mufti-window screen display 
by conventional technology. 
[Description of Notations] 
101 Program execution part 



102 Storage parts store 

103 Input part 

104 Three-dimensional position calculating part 
104a Automatic aligned portion 

105 Texture- mapping part 
108 Central projection part 

107 Frame memory section 

108 Picture display part 
201 Window anaiyzor 

301 Window information image position changing part 

302 Window information image direction changing part 

401 Scroll button spotting part 

402 Scroll bar adjunct 

403 Discernment impossible area judgment part 

501 Window layer separation part 

502 Layer window generation part 

601 Retrieval -by-keyword part 

602 Search-results outputting part 

603 Layer window generation part 

701 The terminal area between windows 

702 Window relative-position storage parts store 

703 Window relative-position changing part 
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[0 0 0 9] 7a^-5^iltTSEl 0 1 , IBil 

SP1 02. 1 03, 3$ ; 104, r 
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KVfW 10 5, MMiJSS 106, 7 b 
~i» * € ■ i; Sf5 1 0 7 KtfflM$lll 108^ 6*1***1 
7W5£Jlf7§in Glti, ii^flO (2&tc> 

Si, fe7<>H7KSlir^«$S, IP^ C-f>W<« 

sw w7y f i^h*t?h-</"rfaiL 
f^y-v'^-^^iam^i 0 2K««L&y, 

-f > K9lcW tT«#jt®g 1 0 2-1 08 tflWKE 
tfffl#tt5£ F7 ^ftO^-f X^7< V K 

* y , s .tiftd^e^+K x-ea^*nfcx~ 

W1 0 2 ic«M £ft ft -7 > K 1 ? a* #r t t»^T #n 

Si 0 8 1£ Sirs 7^:^ 714, &re:<Dffl»&f> 
Si 0 8£E«#*ifefc©tcBB&*i$» 
£00 113 A738i31 0 3!4, ^WW^VrO 

rcfMHt*» 10 414, 7 PT^SICT 1 0 1 5U4 A 
0 3^6©iiSaiCiSoT, Efflgl 0 2tc«^? 
ftft-<x07^ > K7(co^T^±fa3&S«c£tt 

[0 0 1 2 3 &3b\ 3 &?£teStt» 1 0 4tA. 7 f > 
K>><0Kjttttltt[£-3^T^a^i**tT»1 0 1 -^ATl 

im%&®,limt x^Xx-v^fci^gin 0 5 
Si, 3 ^SffifKttWSU i 0 4 s c * y Urft SEjS&jStf 

satim 0 2^5^*j±5U ^§3»&»asi;.ft7-< 

> H '7 +f <Xfc8fc*XW:»'J*T * iljfif ft 7P ?52»SI 
frSP 1 0 1 &4>ffl9iSi:*3< x*X*-*^ry 

frt\ ff enftr^xf-tx-^^simsf^i oetc 
£$. && c©T-£Xx*r--£&, ')f>F'>©3 



tOO 1 3) 3t$&$$1 061*, JSWiJ^I 066- 

*. cc?, rjing^j tti, ±iB3^^ffl^ffi6- 
ftft«fc (O-fVK?) «Htt£ffi&1 OSffixVXX 

ft*. ffl»W "?mh ■¥> MS (^#5 j 
tfct. ?VXX-H-®©giiit£:S«T^rL~^|i,#,fr 

[00 1 4] B2 (a) St>'S^2 (b) 14, M&Mm 
1 0 6 K <£ *SSltSMBfiE>«8:*ltt«t *ft»fflHl?S 
[12 (a) t*, fsa^^, SfiffiSt/>nf^% (tf-f 

}*, 3 %7t-£rmmmimmit^ <y^t ~L~*f 
nm.&(nmm®mmM i o a x^h-sbb** 

t^-t x? u<iststc3f Laj4 ns«*aiatsMe#nft: 

[0 0 1 51 IS 2 (b> «fc^iEf**W>»&fcfc 
*»a*E)*5IH(|±T5Efcofti5ajS (%£) 

S, 0 614, -^as?i*«;<, »j$US« 

ic &%wmmm o ft 3 ^?£sfarta)^«>t 
*66nfctt«(c«irhfc2 5 6»i«giWL 

[0 0 1 6J S3 (a) -S3 (c) fi, 5t«S^1 
0 6 J; §»I^0ft^ftffi«|*i^§ -8^ t^ftAS 
<DS*Pa5* s S3 (a) f*, 3^rcSfittM^tClfr 
tlft -< V K "i? fir ■< X 7 b -f IBS £ W 1" * £* 

[0 0 17] £<Dif#fC&, IWWc7<>^ 
14, ^33 (b) 3*5ESIBt£«ffl&5lc 

M/j^a ft 0 <> ■ K 7 tV X 7' U < MM t ¥ft t ^ 
^, gp-fe, 7-f >K7/ix-i-X7Kffiffl0^fi*75iRj 

-< xxv-f liffi&tf 7 •< > ^(DiMwsitmwimt 

[001 8) e:©^c», mm&ZtitcV* 
tt, fiflSt**, S3 (c) Si, a*tft»t0jWW5«:«t 
KifiiS^S^rSH-ffSS, x< XT >KiI[ffi£x 

0 6(i, $8&HGB0f£ftLT, ±13 2 5 6®©;1jS 

©(f fPS^a^iatl?* 1 0 1 XitXMl 1 0 



(5; 



$ffl¥1 1-6 5806 



[0 0 19] 7 1>- ^ U Si5 1 0 7 tt, S#«mSf5 1 

y gn o 7 icSA^fe-f y -ff-* lt c r 

/HF7< 7 KT^T^fflSW^S^T*, 
[0 0 2 0] H4t±, ««?i^iP?7'f > F7» 
m»SS>il^«I^ft r 7P-f^-h^£5, [S3 5 

It*. 77lffr~: >a>^P^A*fflBl*il»lU * 
£07 7U 5/ 3 V7P L7c7 < 7 K7© 

$ U^77S1 2 0, SI 2 1} , 
[0021 ] Mz, 3ftj&Wtm& 1 0 Ait, 

?i»*fif» i o 1 xteAftisi o 3 &%<mmmo 

X. £f88M O2tCf^£ftfc~O07<7F7k7P 

4o©3iui^sw) *»ajL»«r* Ur?7si 2 
2) , ®3 (c) ic&tnmv 

[0 0 2 23 m^X. r«ft??f>7lP1 0 5 
tt, 3 ?S?3MMWf »» 1 0 4 left t) 
ftE$ * ftfc «#t£, ^CD 7 -r V K 7 CO -f > - 7 5=- $ £ 

law 1 0 2 frSR&dts u 3 atTttitifmap 1 

0 4 Hlli L fc 4 7©M C cfc -3 T«$ $7 -r XCD 7 -< 
7 K^teJlSWftTteUfsW-^ftaftfiOx^X?^ ^ £77 
^7ft'3C±;T\ 1 7C07*t'7 K^&JSt^f X^ + t 

Uf'>7si 23} , 

[0 0 2 3] ^LT, 0 6tf\ 7-7X^* 

T v K>?» 1 0 5 tf%« UtT-ttt * iZM L 
Ts 7 a 75 £4^7$ 1 0 1 XtiA^fflJI 0 3#S<D» 

sst, »&nfc8ffl?-*£7u-^y*yan 07«> 

«SST§£»±«£t£ (7xxy7S1 2 4) , 4" 
£k >l£©»^Lr7n7^A#?7gP1 0 1X&A 

Ml 0 6 H:, xiiiy»S7<7K7©«^i 
~T?S y . 2 Stf7< z Afllfflllil UM* 

tts.&m ^m^xmmmmt 

[0 0 2 4] *&ic\ Hft£masi OSfi, 7U-~iu< 

7) *K*tBL.TCRTlC«^TS (7t v 7S1 2 
5) 6 cct\ 7*o^i*S8fT8M 0 1Xf*A;fc»1 0 
3 # 6 3 #5&fcS«-JW» 1 0 4 KK«W 1 0 2 

tift7 -f > watmm&mMTsmami&issft 

■ f KI4 ±.IB77- * 7 S 1 2 2-5 1 2 5 Tffl*HS 

. ii ■ f c > r s mk&fw 1 0 s X'®mm&Bi$m. 



[0 0 2 5] &±<2>£5K, 7<7 K"?»5*« 

St* 3 *SSKk«Wicl^tlfc7 < > F 70 4 Of?) 

m£mmm%n& u -1" 7 7 u -r a® tc i«r §0 

T\ 7 7 y fr--7a > 7a V^h®&M Lit 7 -f 7 K7 

¥fr-r*^tt. WS«i;[W3«k. S5icarv*tifc« 
^£07 -f 7 K7 1 3 0, HU LTiS**V -S, 
7 Y 7 K*©B»ttiBtf 7 7 U-fffi® t Wii 
m$li. m 5 lZ7nir*\tl:1$B<D*?* 7 F7 1 3 2-13 

4 £ ur*m#n^ a 

too26] o^y, ms izmititmm&M(o 2 00 

■04 7 K7 1 3 0, 13 11*. n-tfictt LT3E3B*6i 
^T^4fflT-» y, affife«±«7-< 7 H7 1 3 21*. 
7 1- 7 K->ffl±a*fS3««4: L TTSS^n.-fftS LT 
llfif* ^fSJ^Mtf ft y , »j®«f JT<0 2 7C07 -f 
7 K7 1 3 4. 1 3 3tt, 7-f 7 F7©7iS^[5]$i«t 

JK^drdk, *iIW-3l7-f 7 K7fi« 

[0027] istt, stsffljft-eiB^sn^y-hsaav 

t:7.™7WDA(Perso{?ai Digital Assistants}, 

StLT^JWDT, ^S*n/£*7'-7x7 hk»LT» 
t-^^E*7<7 F7^iEMi.C[6i^Tats »LJ&1^ 
7 K-> fcifcRT « ^ # IC» 7^7 K7 
**W*T«mi!rti:5Ctl£d;y. W^^tCSffiT^ 

KS^Tt*, -fV*~*y h(7)^-A^-7^7^77' 
77*35: £*ff o fey* It?)??'^-: 7a 77o7"^ 

[0 0 2 8] SftSfee^^li* 7<7F7iWi 

tl^tDXimiX Wmi, f^jlo7 f 7 
»? ; ®-:> Tt.<fctv t^WDfWJ-fy F7^p 

»s mmmo^y F7© 1 at«t tTH3«*€-/c 

[0 0 2 9] ffc, *H»BlTi*. 7 f7K7©m^ 
mttlfeO* 7 F 70 4 7©M,€^6 5& 7 -f 7 K 7 7 
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£ * 7 7 y »ft £iD£8iM££& t m y w 
y t>^taaasaei:«>iBif*An»AT. ^7x^+ 
? 7 x^ * roaaf&iim&fcn* <*\ ffi«ffi«6vj%tr < 

[0 0 3 0] Sfc, ^SS&!K0ViP?-9*>K9«8* 
7a7'^ivSlfTin 0 1 ^«S*j5c3^felif 

ssio4 y i o s £&wm 

8S1 0 6££«itfe#, 7W5*JMS»1 0 1 X&T 

l\, tit, EflWl 02t7U~ik/*yW107tt4 
P)~CDIB€^V WX^ffi LTtxUv 

[003 1] f-OK'JOSSrtSfl)?*! 
£fit&3r##t8tcft a 7 •< 7 K 7 5 
C "8**,, 

^BIff^2^f^^;^7^>K7S 

JO 0 3 23 «Sfe}B1S 1 <0V/!/*9-f 7 F7 

I z t - t# # 0 8KMT, £ 

1 fc4ra?$£*ff»rr«, H7MIP2 0 1 

tt, 7P^5AHfigP 1 0 1 [£ A y 7 7 'J *— * a 7 7 
Q^AtffilMfft, W 0 2iz-?<D?4 7 F7 

1C7 < 7 K9®KWftamtt L 3 ^7Effiam»fiB 1 0 
[00333 attWKtt, 7-f 7 K->##r« 2011*, 

g*aBsnr«„ ft&, nws&flBWj tf*. 7<yK7 
<DiiMi«i%-i UTWisr * rzmzjL.— vim 

m St%x,6ti^7-f 7 K"7©8W*$0M,\ 
[0 0 3 4] **8te#»-ZH*, 3asiftfl8t»SS1 0 4 

7P^5AS»i o 1 mtxhm 0 3«c 

7< 7 H7^«2 0 1 ^S%7^7 K70»Kffl1£ 

[oo3s] *MM<omft&mtmm'i tm%m$, 
mmrm 1 ic&ar^mmcmxx. 04> F7©n~ k 



2 1 } 3 $n£8fMM>tf?t m 4©Xf^7S 

1 2 2) £0«£7<7H7<D!iS®m«»;i?%WI 

[0 0 3 6] 7^>K7^*ff§!52 0 1 *p7-f7 

K ■7ffl*SMSi«^i£r SRWJ^HS^^-r 7 * - 
h ® 8 t* x 7 < 7 F7^« 201fCj;oTl 

7P^5^fiii o 1 iay?7^-">3>'7P^ 

^A#fi»**U 1 0 2\£—r>Q)?J t 7 K7£D3 

- K7~^ i -f * tt»#n* t m 4 

7 S 1 2 1 ) , 04 7 K7^-fffg|52 0 1 tt, ^097 
Y >K->©3-Kx-^*|ft*aif (Xr«>7S2 2 
0) . 

[0 0 3 7] ^ LTs *YVK*fl«fW20 1tt, ^© 

h^^^§6 s S6 s fj»Tt (7x-y7'S22 1) , S$ 
i«^^7^ hiW^-**-fV K^fl&MHSBJftWBf 
t, ±S ; &!HJ$£»^ t^6'« 3»IltWl 0 4(c 
aBBf* U77 7S2 2 2, EMCOXt-v^S 1 2 

2> , zammmwwm., H8(cSi**i**<>K 

7 2 3 0<0»»J ^< h/t/t- 2 3 5 mtZ'f h 

[0 0 3 8] h;i/^t^l§Wt i^t, ^£D3 

- Kx~* K&fr SS'vflMMI * X« * * ti S frS A> 
fj»fr-S (7T77S22 32} , •&$tl&W&it&'} 

4 7 Fm&mzmmmztmw u &m®mmt t 
ztts&nmmvm-ioAizmmtz (xx77S 

2 2 4, mt(DX9^7S 1 2 2} . ?aKjR0M8 
grvtt, B 8 k:w#ft* 7 Y 7 F7 2 3 1 ©ii y 

m fc lbk ^« * ^ ft s £ a w xm 
[0039] ^«ts:«^*nft^«^^, «^ 

m^^tX^frSfi^lffir^ (Xt->-7S 2 2 5) . # 

$n^ii^fcii7-r 7 K7s7)^ftj^awirmif«L, 

^a^r 01^ 1 1" § S * 3 ?!??£.fMSIt^gj? 1 0 4 ICiiSD 
r* Uf77S2 2 6, B4cDX7<y7S1 2 2) . 

*®&m<imm&mi&* msic^n^4 y K7 2 3 

ft-5.4;ailitT.Sm*n^ 

[0 0 4 0] «»*3t»t,«**t^«#Ktt, ^ 
r 4 f-<CH~-Kx~^KSM (^^5*tfcSM7* 
~^^h©7-7; StJft^'IWS (Xfv 
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7s 2 27) s ^^nm^m^mm^mmmmt 

fS) ic^K^7-f > F7<0Mf;£ U ^cD2£Es1$£ 
Hit 3 ^&SBSt*SS 1 0 4 fcaHBr * Ur 

■>7S 2 2 8, g]4CDXx->7 S 1 2 2) „ ^ffiiSJil© 

iMit^ii. us Katj tt§7-r > F9 2 3 2<ssiy? 

[004 1 ] EaSjt»S«ft«:l^(cfis 7*7**1/ hi: 
L T , £23 & Ss3f3tt i T £ 3 asffillt ** 1 0 4 
leiaffif* (Xt->'7S 2 29, i4fl)XT7^S 1 2 

2 ) * *<o&*0>ipSaiM\ s 8 ic^drn** -< > F 

7 2 3 1 <D»y -HKC 7 Y V K9©&±»5» 

lc» @ MIS* ft* t i #*i># 6 

©aXfflffi*^;!: *u *<o«ffitf ^ aflcfc** a 7 y 

*■* c iic zmitomtoVMmMit&mmzti** 

[0 0 4 2] «&\ *3fe&fl£!llT?t*» 7^ > K*4MS» 

>k sas«w«iicA-3ra3Siim^itLfttf> efts 

LTfcJgLTt,*^. *ft, 7<>K7CD«3Sf*!#0>£ 

<fc ~> tc mt tc & § * 3 t c 7 -f y H 7 £«8* fe y . Uj 
feg!lit^ytM^n^7^>F7iS6, mfl>«ft^3R 

3 * o IE 7 ■< > K 7 C i SJ RTft 3, £ ft S 

to 0 4 3 3 *S8Ktt, Iffi^iffi LTSiSSftT^fc 

[0 0 4 4] 1 f > F7 

10 1-10 8 £l»3i.*jW 
*««D3^ffitit»1 (MtfrtWK 

SS 1 iliitf «. Slbtt?j&l I 0 4 a & 

1 0 2 ujgts* n n ^sfer 07 < v K*£Mft 

i LT, * 7 L&^H 1 fflSSy^SCXtt*" 

[0 0 4 5] jHWCtt, m&Wmi 0 4att, ±15 



M 1 «>»W£aSte« LTlis « t i % * 9 Y y F7 ^ 1 

±se« 2 ^M^fcp urti. S7 4 y f 70£ffl# 

[0 0 4 6] fU, gf»j^1 0 4aii, **i5» 
W^^Sgr®JtarviS5"J©«Sli!B:*7Y> K7« 
Mtco^T 3 &?EffiffiStlt$5 1 0 4 65i«^Jgfcf S 
iv S7<> F7^iSSteS»rx7X?^^'>t:> 

;i/?7-f > F7«^MS£08if / F^iWf * 0 
[0 0 4 7] *«Hfl)ISfWjl?S6Jg<8 1 tSft*^ 

mmm 1 tcett* 3 ^?EgHM^M©!tw m 4 cox? 

>y7S 1 2 2) KJ&tNTs 0 4a^Wc3fe 

it!s$tjs{? 104a tt&*mmwMmitt¥w&im 

y*. HI 0(i, iij^JSU 10 4a Et££gS«<7) 

[0 0 4 81 81 1 (a) Stfiai 1 (b) fi % 5ffi« 
7 •< V F7^giSM?ij^ 104aiao TS«3»J* *l 
ftJf^cfeft^liffiSif^^U 811 (a) at 
~f \- 5 y 7 Lft^K 1 ©»5>J*S»c A S 1 1 

^atco^rXArfWl 0 3ir6»ife*fit^ Wit 
& & 7 Y > F7 n tc T K«» 1 0 2 S 

Ur^7S2 3 0} , 

[0 0 4 9] JISQfcgttft: @M«JgB 1 0 4 a t*. » 

^^ftj»rL UT77S23 1) , ^mm, 
~5y?xr^Mi <j>mmmc£%m£im, mm 

*l£«»n [cmLT^aSSBtl^nfc nli©7 < > F7 

«Kanfiai!&»i^K»ajL u?77s 232), ?7 

t >^ 1 0 5 fCji$0T$ (Xr 7 7 S 2 3 

4} , ^®^<Dwa^iiiii 1 (a) icm^nzm 

[0050] ~75s / 5 y 7T 2 d»J*a 

tnfb, ^-<Dn®<D7 1' > K7^i2$-f«lC LTfiS 

,SC<f:a n®»7-f > F7^ft^.n<Dia«f*tt^R»cMi±i 
L Ux'y7S233) , f«m7K7f$10 
Sttaffl-T^ U5 i 'y7S 2 3 4) s f-©^MCDIlffiil 
aittBI 1 (b) lc*2ti%mT&% 
($i*6) «±<!>J:5Ks ^Ktc^oTaaSfctjcSEt 
T«Si#*iT Wfc* < ©7 -f > F7^«4ijftiJ^ tifdi 
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ioo5ii zzx\ o<> \ t veomwM?w < -~B.t?t> 
ntzmc&^xn, ta)BWim s &&o* y fcox? 
tivb&wt lx ^mmmt & *mx&%» 

LTfet, Sl!i»?aJtrtift->-r > K^fWfrSAT^ 

i 0 3iaoT i o^?n5if«o< > k-xb* 
ta u iEi & # <o c -r y k 9 o)f#^fflm (fit * 

# Ail 3 1 0 3 it & o T im t ft fc S £ * (0 4 y K-7 

f3«g&-f 3=f»iiS0 LTt»J:L\ 
[0 0 5 2] HI 2 <a) ~ (c) 14, l«l?JJWc 

JOT*«*3WN5S. B1 2 (a) (4, itHg?jg 
«eDBffi*^fcjfcU ill 1 (fa) tutors. HI 2 
(b) (4, 812 (a) <Dg3S*iifH<:35^T, A^lfiBI 

o 3 \,z jcot 1 o^c-r v ko 1 2 4 1 mmzntcmk 

£0 0 5 33 Ca*ft 3S^ttiIItJMM 04fi, M 
«*nft">-f V 2 4 1 fcot>T#§5<0i2 (£53) % 

181 2 (c) It. B1 2 (b) OMBftfttCft,* 
X, Af}M1 0 3fCi^T^OKC2 4 1©^^ h/U 

rt-Wtocmtznify < y K^tts^* v 2 4 s 

[0 0 5 4] ZCXit, 3&7ctfEllt*»1 0 414, C? 
■<> K*13i#4i V 24 5 frW^ftft^-f > K^ICW 

ltwwh U r 7 X* r >y $W 1 0 5 izm% e 

b-n, iftttB«rftfcKttDfiHBcft« . c:<D4:3ie, 
#*>~Ofl>»fWC*oT, > K**iEIEt£ftt*fe 

[0 0 5 51 as, xmmmvtt. 
%m i (Dwm&iczv , tmoyy * > K$i4=&¥#ff 

3 IC«h*J* ftfctf, 2CQ-7 * V K£# 

«f» 2 0 1 & * 6 £ t X\ o<y Fvmwxx 

r^mmmtx a ,£ 5 k^bt act 

MOWSM 3tt£, H.a©ff;fS4W15^U^9-< 
[0 0 5 6] «lt 'S^VKffflfHtiylfUTit-f 



[0 0 5 7] nti&mi to^iWtny K<? 

01-10 sidsxT, # 

6f<:<7^ v F9fpaiIIiMtK^»3 0 1 &tf 9* > K 
^t««#75ip3^Mg(53 0 2#jj#^« a UT, 

i tffiiT«^swi ; o^y^ommmmm 
i»3 o i c-f > vonmitiimKimfxik^t 

na«^c7 < > K7S7>^|y«aic7.< > K^X«j£» 

it, 3^7G#:SIt»1 0 4tc < t-3T*tii#ftn:'>-!'> 
K 3 ^SeiB W!)E»*MK tii U *«0Kffltt 

ST^y, itr^x o-iypomm^mwmmzmK 

[0058] 9 K">*a8B9J*!R]S85H» 3 0 2 », 
^^F^M^^KWTiS*^ fro, #«t 

v ^mmm^mm^mmtxm^xim^ 

> K'5 , *f*«»tl£4»iU uy K*7fS 
«WKco^T«:ES!ft ^ t % S £ 3 3 %7ciaaif«» 

misfoim< £o3 »7c«t«tm» 1 o 4 ici»ar 
a, 

SIC O±<0J:-5lc«Sii*ftfe3jE«aBiS»fir)? 

10 0 5 9] *mi<j>wmmmm 1 1 n^*^ 

m S4©X?77S1 2 2) t.^T77,f-V7»'t; 
>y £H4©X3 t y^S1 23} t©Bk:« <> 

Ts CCTi*. *ffl3Slffl*hfc»a*KS-r« !i HI 4 

o<y wmmmmmm* 0 1 m~7^> k 

[0060] -5 -f - y K-7 fi^SftttllMgil 3 0 1 14, 
3 ^5S<ft«ti-W» 1 0 4 !Ci -3 17 -f > K7fD 3 
IT«iei»Kll^ (B4fl)75 : 7^S1 2 

2) , *awmm*#mt%ztt*, *$>wMm& 
«t*y F$<&HB*#ty£ Lmztmmvm - ? 

aB^frSfrfJWr-i U?-y7S3 2 0) 4 

3 2 1}, #|»0®lCtliMLri^^«^i4 r 7Y> K 
•7 -SI«Sffli{tfr#l?j® jSK S/Tv* ft* * 3 It , 0 < y K -7 
. ; ■ ■ • - ■ ifc^ f7F7©^ 
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[006 1] H I 5 f& ZLG) £ 5lC<7 4 V WUfflSm 

(omm^Mwtnmw < > ?o 330 t^w.$t\tc 
[0 0 6 2] m^x, *?<y wmmmftfamim 

Q2\t, Xfymi 0 3fr67<yF?tS«it;£IEffif;: 
Mi § iKOffi^fl 4 ft * tiTV# fr S if **J«r t SXt 
73 3 23} . JSmSrSim^S&fcW:, tBlf&n 0 

> wmmmmmz o < y K**fww*t*sMH 

ttSST, fro, ^>F^#fgiimcouTl;M[S3tf 

i fi: % £ 3 3 &s&sf +t?$5 1 0 4 »caw u a* f 

y K-S^K^tC WTl±*f7^*©(c«l< «fc a 3 &5£ 

W$M.mm^^ ary7S3 2 5) , 
£0 0 6 33 *05fft, *ft6*<>F*i«iiW*£JS* 
7 -f > K$ t li, Iief^Xf+?7tv ^ t 
®1SS«€«Tisli*^3rtiS (i34(DX?iy7S 1 2 
3~X-?y7S1 2 5) , g]1 6 lis CCD^fcCO 

K^flM«iwoft«#iai*n*«(o*-rv F7 3 3 2 

tjEffil^lcKKShfcSMW-rV F7 3 3 34>fiiE« 

[0 0 6 4] mn^ismmi-t^ntcy^y^^^o^ 
$•< twx-tt-a-rt- (o^yfow^mm <o 

fr #f tim fr -3 T IE® lc iRjfr €> ftT 0 tf#fr 

V F7 »f** P< ~ a -«f*£?7& o fc«x*>9 -f y K7fl 

37-f > K^^fflfcEttttJRtClEffii&llS! < £ ^ WlZit 
LTfc Zt\lz£oT. 9^VF7« 

[0 0 6 53 **JW8afc"?*fck ¥W$&7-f > K 
7 &f** 7 -f > K 7 tiftgaft «fc JS* ffiJ*} 1 0 2 -7 tc*f y 
ffi « £ 3 &$B8 L ft fr, 7 ■<> K 7 B fttfS*© 

(0#|1j fDS ICJKT SfSffi K *? -f h /P / < / ~ a -/<- 
m^TS^ST^goT^ls C*Uc<fcy, 9^VK 
7 ftfgiKis t gg« §i?5J i * f § C t % < -ftfb**i 

[0 0 6 6] b-^>t<v •y<y\ i "mm^ J p 



y K^asawicoiNTWB-r*. 

[006 7] 7<>K?^ffi^C&tC#o 

^1 7i4, 5 im%*)l>*0-f > F-7 

mom A S-mf 7 □ y ^ » 7»* * s 

mmwtmzzmfm$fi 01-10 ss^oxr, * 

Sicxf p-^*'*y&l^§P4 0 K X^a-iU/t 
~«SB§g 4 0 2 Stf»9J^RnK«i«W^® 4 0 3 ^#1 

hi*b»«*pj^»4o v< y wmmtmcm 

fcf>^1 0 SSt/Mlil^gpl 0 6lc£5jMIl<:ft& 
CDSBSffiS t , Sm?SiJ§i5 1 0 6 W)« Jftfe 

[0 0 6 9] P— JU*#V|fiEB3l!6»4 0 1 fct* Ml 
»J=F6Tt&«8#!3£8l54 0 3 U «gij^5lj||^««i?g6 

mmo<cy wiamthttxxi^t Litmsom 

[0 0 7 0] 77P™/1//H«4 0 2H 

ju#?>ttij*aa»4o i fi-^oTj^^nfdtstcx 
^ p-/f/#^ l ft x ? p -to \~-mm^ 7 < 

«±<oj; 5mti£Ktc*nmvm^ 

[007 1] *Ml<0BjftA^»® 1 ta**^ 

W ®4CDXr77S1 2 2} t^T^A?- 

i!4©Xf ?7S 1 23) i:«KX7P~-/l/A' 
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Tv ^m^ntc^m^mmf^ ins 
-mm o z&tfM&m ' ■ • ■ w 4 0 3cd» 

£ 0 0 7 2 ] K»J?^8H«M£» 4 0 3 3 ^yctt 
«tf »» 1 0 4 (c <fc -a r 7 -f V K«7<0 3 &5c3g|ffl?«>fc 

[0 0 7 3] ^gij^5HgfeMii«*t?>i:«^*n/c 

sttisasra u?y7S42i) = ipt>, km 

Tv X?n-;P#*>{fi«3fc&84 0 1 te<fc«3T)*&* 
tlfcftlic X 7 a #E £ y g£jK U ft X 7 a - j U / { - 
<0B«*«1)P"S"® Uf^7S4 2 2} . 
£0 0 7 43 CS)<fc7tf:, laStSfi 1 0 2<0jtyg6V*7n 

t; :v vtmrnrntzmr wmmtti* m 4 ^7.7- <> 

7S 1 2 3^S 1 2 5} , ft&\ 0 3 

7P^7i*»il1 0 1 U^oTiiK^X^a-MftflF 
tf fir *>tt5 it\ * -r 7 K * @ &0Dfilffilf«17} L & t> 

(d~c\ m&MMftm$0>ftmx ? u-^m y®& 

[0 0 7 5] ESI 9 (a) Ifc X^P~;W^V4 3 0 
SU* 4 3 1 ©~«SiES^^ft*» 

ht?» y , «©7 < y h '$9fc<m&m* 7. ^ 

£0 0 7 63 ZZT'it, Wm&Q)l : *%4 3 2#7-f 

ik#-^>4 3 o#a#t#*tTV£, t?r, Kfimt o 

3lc£~iT77P--7[>#7y4 3 0*T*fc#»*-£*: 
)gfi $7^icMlf T«§rs Lftfc»U:^J^gi8ftfWHji 



[0 0 7 7] ftfc, **S6fE!i'!?ti, «»J*"SJ'«£S« 
iffl&$titfm^Mn--}\/rt--%tm LtctiK 

Lfcm%a)&Wt%%„ tft. r«ft?ylf>fic 
»<h SESJ UTX ^a-iU/t-^fe^f 4 C t ^ 

[0 0 7 8] K-V'^^lf O^'f >K*% 

{^) si 2 o 6 9 y F* 

wmmnmmfiityci ? 

[0079] 1 C!)^/^ * < V 

fcx^lfe^^^m.ftgK l 0 1-10 8iCj)Q^Ts * 
6ic*<> K* L/-f^if*» 5 0 i ay K V K 

S)51 0 2 tctt«*nft K<7£D*^6Ui-^»^ 

oc -f y K * «4fttU t . f-OD •> -1- y K * * u < ^mic 

[0080] m&T~$t$Mr~$t&m&T%>?7 

V >r—> a y7P ^^A^Ig^il^^-^^iffiT^ 
77U r-ysyyp^iAica^Ttt, SJ^StiSV7 

^IS>g«^o77U^— : >a>7D^7WS?"%, 

c «33<t -5 ssz 7 u y 3 y 70 y^iiff 7 p t" 9 x*^ 
ItSs 1 0 1 fci^r^fi^nsi:, ib«i 0 2^&u 

-r ifli^^WT * 7 4 y K7C0 □ - ^tf-f p< - 

[008 1] 7O^Kt»5 0 1ii, Rft^ 
K(4. K«ffl51 0 2Mft#ftft£7-<y K90q-K 
«Mfr f £ C t T* K « 7 -f y F7 

*«ttBU ^©7-f y K7©<^-^f-»©W6i 
r ~4t y tar. u-r * * * v a£«w 502 

7 y K 7 5 0 1 le J: o T4MI#*ife H* 

^6a®»ALft U-f ^7-f y F7t-«TS S 

«kk, 7 •< y k 7 u-r s 0 1 tc* ->xm y & 
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y F7 £ tt«fer^/-yf-^§ssm fsfiifn 

0 2Kf«j? ®, 

£00823 i?mm&ifflmm tm%m, 

T-^StK/"-^?-*©** (&4(D7^y7S 1 

2 1) ta<0 3&SK«ffi»DftJf Cij4<7)7.?-->7S 

1 22) £®mz\/Jvo«y¥v\zo^Tv>mmim 
xenfcctm-s, tot, ccrfi, *flw^ja#n 

[0083] 1 fi, 7-f 7 H '7 MtSII 5 0 1 
&t»WW^7 F7MI55 0 2<D»#!iiM*T7 
H?»* a ^P4T5A«fif»1 0 1 ic^T 
7^1«£|#77.<y K*©3~ Kr-"*fc-f*-5> 

S 1 2 1 } , 7-f > F7 7-f^»» 5 0 1 i* N ie» 

1 0 HZtmitltca- FT~*fr$U<f*fflk&Wo 

7-r > K**wseu u-f-wwe-ry-i^-**** 

Ufeftf c, 7 -r irtekJ- #» L TftUO 7 -f i'<£> -f * - 

£0 0 8 43 82 2 (a) {** H , *#2fc?$*S|& 
U?7 7S 5 2 1) 
mTSTP**, 1BW1 0 2fc&«-£ttfc£$<>>f 7K 
•>5 3 0#**L/-f*5 3 1 tfito±ffiH'^5 3 21Z 
1MZ*VM&=Htm&ixTl.*&* WIST* ls4VV-f> 

w &im 5 out, tuvw u-r^mm s o 1 
£ o ray tu#ftfe±ttu-r * 532 *sfcfc tft * -r > 

7£jf8lI5 0 2&, «rfdc£l&Lfc7^7 f 7 K7 5 

3 2tCO^T«, *<0 3#5iiS!ST?<D«lffcS4: LTx 
«*U>M? 5 3 1 ©7^f 7 F7£WC*, #0, 

■ UfctMU:*** 3 1 0 4{Ci§?0 

Ut^7S 5 2 2) s 
£0 0 8 53 ft-aT* 3«*®It»1 0 414, ®* 

i o i xi±x*»i o 3^sar^*nfeay<)!)ia«ttH 

£WlilU — ±ffcU-f + 5 3 2S07-f >F7KO^ 
Tt*, Kt^-f 7F7£j$8iS5 0 2frSfl)«S6te»r? 
^TS*U<^5 3 1<J>7-f7F7£7-fVF7K<fcg 

* (!!4<0Xx-y7S 12 2), 
[0 0 8 6] H2 2 (b) tfc 7^i?1«ii£3#'77-f 7 

±tt k-f 5 3 2 Kt5 3 1 



frofcflHl, ip-^s £cD7<tfE£W7'7-x7b#S 

*ir^ %*» «na*H& urass-r « c t 

#7~7'x7 h£fiK£?"3©T?W:£<* ^T0U-f^%* 
mLfc$$K*S5tc^7v f x ? hSflBeT*C£*i t T ( * 

[0 0 8 7] fcis, *fg»«l?!i, 7-<^7-f7H7 
3.— tf<D>i@ tfct^7-f^7-f 7 H7 

^asan:* » c t tc j: y , >i s tfciN + 7 -r y k 
7 cD^atf aa s tiT*>^ * *u ft-^f < f * c i t* 

t0 0 8 8] *-9-K««<0IS«««fe«: 
W+^V K9£ LT5£CD7< > K->fct*«*iU * 
*tf-y:T«5%r » C t *!Mtt T «• 

02 3 ^Jfji^^^T^^^^y F7 

[0 0 8 9] %j8^» 1 00^71^7 -f V K7 

m^mimxmmmy 01-10 stc«i?tTs * 
6ic*~7- vmme 0 1 , «nugsta^»6 02s 

^b'f1'7-fyK7^»6 0 3^xS, OTs ^Ji 
J^KI aiHfiSSti. K8M6 0 

mt%, mmm, bwm 1 0 2 ttfiwunr 

rj~Kx-^^6, A^!§? 1 0 3£<fc-3Ti»j£**lfe* 
-7 - K<h~a-r«3fc^?«^U «»**ife«^c 
it tcoo *y K7 <b^#nfdil £ *-7- k* u -f 
wry F7£» 6 0 3 tc«BSr*. 

[0 0 9 0] ^«<>^S«6 0 3I1 
~ F^g{56 0 1 #£<0a»lcS-3^T, «SR*ftfc* 
~7 ~ K*£ft«e@S * nfcffiStCffiS L fc^fcf* b -f t 
7-OK7^±Sgt^,. *»«ltct±. *-7-K«SRfiB 
6 0 1 #S£D^»i*ti;fc7-i">' K7©-f /-Vr-^fr 

6 aw *ihjfes:?55«j/e^* » t fc -r * - -7? - * *«fc 

%U<(-\>0<f> K7C-! / v ; r t triBSSS 1 0 
2id$$T'5 9 

[0091] ^|gmffi7j^6 0 2», U-f-^7 -f 7 K 
7^»6 0 3 K£?Z$m*ftn: U^T^7 ^ 7 K7£D 
8ifiI««!lM1 0 4fc5i5snT^, »W 

tc«, mm*ti3.'>tt7z l a>v*y w t&.f&#t\ttm 
tzkis-fvo * > F7 1 (MmmmmMwM e tc^st 

$£*f<f5 3 1 t±{&L/-ff53 2©7-f 7F70 
H l; § £ 5 IC. »f fcS 7^74-7 K7 

;U?7< 7 K ^«^»««>tt^*BJ«ir * s 
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[0092] *mwi0>mft&m$mMi tm%%m, 
2D b.ik<r)r.% mm mm- m^mx-r^is 

1 2 2) t»cUi>7<7K7ko^T^S3i}4iB 
JO 0 9 3] a2 4«, *~9-K«HS»60 1, J*gg 

S 6 2 0) , *™7™ 0 1 fSflSin 0 2 

7- K£-IfcrsX$$!i£«*T3 Ut- 7 S 6 2 

1 ) , 

[0 0 9 4] «SR*nft«^iC» (75^y7$6 2 

2) , *~<7- 0 1 tt, 7>fV K9*tC«* 
■$titdmt*~y - FJ:$Wt 7 f 7 K^flRWe 

£A»6 0 3 «JR4#ifcS:*5!lffiH-*»6ft« Uf* 

Uf7 7'S6 2 3) . 
{0 0 9 5] *LT. «^iesaj^SP6 0 2t*> U-f* 
7 < 7 K9£«» 6 0 3 lefc o T £/S Lfe 7 < 7 K^ff 
?L0>7-f 7 K$#S»#±i?oT*ER*ft*J:3t£ % 3 
^rc^fStcfcEt 5SBtf3» 3 *7cttlIfttJiS 1 0 4 EC 
»fj£#£ (X?>y7S6 2 4) , &oT, 3&S&1 
H«W1 0 4tt % $3§M&<hft?fcS<£7<7F7fco 
^TtiTW^STrHM 0 1 3U*AiJ»1 0 3frSfll 

K 7 6 0 3 EC <fc o r Sit * ftfc b < * 7 f y K7 
m&t% ffl4CDXr>y7S1 2 2) , 

[o o 9 6] m 2 s it, ±mmtmmwB»m0y 

«* *t «@lSS*ll t ft 5 roffi 7 Y > K 7 6 3 

Otc^-7-K ; 7<-> h7i tf**nT^*tt« 
4\ K^7-f 7 K7&/&2&6 0 3fcJ;-3T«ffcftH' 
7 -r 7 K7 6 3 1 fl«fej*4*U n:£97-f 7 K7 6 3 0 
# S » * ± tf o T ft S*?*!^ * tiT U§o 

iX±©*-5iCs *»au;J:oTS<07-f 7K 
7 1 K©8s$e*£mt7 -r > K7 

^Ecwr^^nr^Ts^n^coY-. -ult^ 

[0 0 9 7] ft&\ K#KWft*U-f* 



[0 0 9 8] Mf«M©7-f 7 F7« 

5«f«6 1 t mm %ztmmtt 

®„ 

[0099] *3g«fct l«l 1 <D*fr*V -f > K7 
i£^jEifti£«fltJ££* 1 0 1-10 8JCSD^T, * 
6tc7f 7 K7l»a8»»7 OK 7^7 F7*§MM3 
«W7 0 2»tf 7 K9*B&tf!ISe5»7 0 3*«* 
J-XT, H»H1 £*§ig?£,€&IPMi>., 7^7 

K*BB»SSaJ7 0 1 it, «&«&LT»5i$ftT^$it 
^©7< 7 K7©^^6H^-S~^©7 < 7 F7€# 

fc7<7F7^5, V-fntoHttTli) 
T-if a 77a^Aici:or^--S;i : <D«SC0^--> f 
#»«t7< 7 K*(£!SBttc«S***«^(£*Jt#** 

[0 10 0] a»«fey:» 7< 7 K9n«K»7 0 1 
»s 7 7 -y 4— 7 3 7 7a ^ 4 L 1 1> § 7 □ 7" 
5^«'ft§i51 0 1 frSflWWBlcB^T, ISIfSSI 0 2 

tj/r-v 3 77a^A^^tfe^<0^^U #7 
< y K7£0=3 - K?-* *iJ«f t « C t T^ftS^fiff 
filWfc*^ 7 K7 *aW«ElK«HP7 0 2 

[0101] 7 f 7 K7«^ffi^l3«7 0 2fi, 7-f 

7 wmimi o 1 Ec^or#^#nfi0«tt#nfc 

-S¥0)7 < y K7ftot^r, *J?*f ^tcsfftfttf 5 
{c*¥^^ic^L/t^cD3?t:5 : c^icaw§S7< 
7 F9(f)H§i5IfflT3fc4i««^Si Lie 
tt*S. *?7^*ffejlcfifttfc^Sl7^7K 

Tay. S7-<7 K7^1ltlC7^Ttt, «JA«. #13 

BWEUfctWKT**. 
[0102] 7-f 7 K9*8*Jte«3EXS7 0 3tt, 77 
tf7'««LT*^v*nfc~McD7 -f 7 K7fr5#^£0 
7>f V K9f£ft«f»Jfefct}C ttc<t-3TiHSSS^b 
ftWEcii, ATW 0 3tc<toT»^?nft7 
-r 7 H7«r/K/a LT«»r* £ 0 EC, 7 -f 7 F7*i 
**ffilK«»7 0 2«l5«^S*gHE-r* 0 

mm vac* steto&sim&ztittxms&mQv 
ju^7< 7 h'ommMne>wm%wmt%« 
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?-^Mi<^™7x~£©£s£ (B|4©Xry?S 1 
2 1) &<0 3 ^KBffiflflMH* il!4c0Xx'y 7 S 

12 2) b<omrt'r>Fv&®mts>tB l mimjLzn 

JO 10 4] a2 7«, 7-f7K7fS3g«7 0K *7 

4 y Y^mmmmmmi o 2au^ > K^ffisHas 

H» 7 0 3 «^RI^mT 7P~*+ - hT'fc*. 
l^£\ 7P^-5^*t7gn 0 1 (is [U~«)7 ? 7 : U^~-> 

a;--7 5 * -f- n^namt * 5 »■? -i y K <f © n - K 

?-Sft<^-^r'-*«rE«asi 0 2^^U 
»*^VK*IWWIW7 01KiWPt*S:tra (84 
fflXr?7S 12 1), 

[0 10 5] -7-< 7 H'7»»7 0 1 14, ^eOilSmc 
SWT, ifiWI 0 2tC^*nTl^5W?Y> 

^-^S^tOWifO-f 7 K*5*§Wffijll3«»7 0 2 K 
5iWy* (Xt'>'? c S7 2 0) . T^tiM&MlB 
ffl»7 0 C-f > K9Mtttttt7 0 1 frSi»fl#*i 
■7-f 7 K^tcoiNTs i»P*nfc)ll(£Ji'yvyK*f*i* 

Ufy7S72 1] s 

t0 10 6] Si 2 8 (a) 14, Cffl«BH©t8iHHS**S 
3?tl£££&< (X777S7 2 2). *4>8f«ttf»tc 

HttS#3&rcffilftlliM 0 4lc < fcoT»tH<*ftfR3* 
(S14(DXx-y7S 1 2 2-*S 1 2 5) ©If 
BS*aR*w"9"* 5 fiffi^ -f 7 Ktfli— &£#»lc LT» 

[0 1 0 7] %U A7JSB1 0 3<f6-)OK9fflSffi 
K!»7 0 3SCMLT#^©^0 K^fcfffyfcfcfc 
^ffi^ff»iI!*ftfc*£teliJ: Uf77'S7 2 2S , 
■7 -f V FO-fitttet^MsP 7 0 3 ti, ^<D<7 -i 7 r -74r 

y wmtowssmi o 2 (Digitus & 

(Xt->-7S7 2 3) . 
10 10 83 H2 8 (b) l& 73«D*7-f V K** 

s?y fcfctj j: a ic«SHWtfit3EB**i ex? >y 7 s 7 2 

2, S 7 2 3) , *®SMKflK8lc*^^T««rJS^- 

®4©7;?7 7 : S 1 2 2^S 1 2 5) ©BjSllipOD^J 
[0 1 0 9] ^—'jAmj-^-'JSii, s<-V3{Ct$? 



[0 110] 9-7D(5J;^577U7->' a >7af 
Z VMS, &&<t>£$ic>4>W$:3Emmii£?%'5 

< y v^-yTJr ltq\%, ^m^J^mmmmzit 

S ftfc f- =7 "J 7 £ C <h & < *• < £0 

[oi 1 1] *fc, a~-+f'£DA73tcLfe^-?r, mm 

£ U ^ US: < Z$,& W -f V K-S -7 -r > K-7 
IZM&Z o tctff U ftfc A,«ffi«iCKl LTIS-jf #tir® 

^«70, S^cD^-f > K9fitt*BPWc* 

[0 1 1 2) «£ x »©*7 r> K^S-cS&^dtdEfry 

X^t^'y \twm \ 0 Stcfett^C-f > KC»e % '> h 

7'(oia y #t t%mi tt^ztic^*). j^xft^ 
ft, **Mjg»?{4» p-T'yy^-^sy^p^i* 

ta^rWnfc7-f7K7«TS7<7K7i 

^-TltBItt^fSgff* < , m%^77 y 
v 3 y 7 f a ^ 5 U&±m? £ 7 -f > K 7 o T % W 

?> 7 y F 7 l r < e; <t 7\ 

[0 1 1 3] J 6f£, «^LT^*-f!.7c7-f VK^IH 

SSWtTtxt^ H29 (a) SOT 2 9 (b) 
^~V®M$t\fcO*y H'7WoT*7yinffl 

2 9 (a) fi\ W«?Milg^^T^-^1-^ 
—7 5 <D7-f 7 H'7t.^^*nfc*^©»K»^#^ 
U U28 (a) tpjUUST'fe-S, 

[0 114] B29 (b) [4, -S— 72i^-S?3t*/r 

3 tc o T»3% *tlfe =3 t:-7£fl0 7 -f 7 K 7 7 *J x 

?btt~i 4 7 wizmwt s <t a ic, ism^ 

1 0 2 lctg»^nfj;^""V 1 <03~ H'x-?t-f><~-7 
r ~* 5 fc±**T * C 4: T'^ilT* * t 

[0 1 1 5] 

k««?/jv?-9< 7 bommmmici-m, mm^mm 
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■~jZ, 15129 -f y ^m^w-n^mfy 4 y f^x- 

FO^ft < fctr-OtCWT 3&r®ff P*3£&tf3ty 

Hides* tifc»&££ ^ -r v F9£*#+K x»h* 
nT«wfis*wsiT* ft ^ t ^ 5 tssESieffl^ii^ii 

to 1 1 71 EET?, ftE^*£*VK$«ai8Sl* 

*U& 4 -DfflBSjS©a3»0)*tc £ -3 T ^ O K 9<D 3 & 
r 9 -f > K*7«3**Stt* 6 K, -< > K '7 

wr^mnt Lmm*v < > k-jsw^ss* six k 

*^T* t f '4 C £ % ft §, 

mstiwi** mmimm®i-i > Fo»^*tiT 

[0 12 0] cntCfeoT^ -70 FCtfJM&ieil? 
S3fS7~f > F9x~94C£»0^<D:£#£«r^a 



4: zmc^ox, •y^y^oim 

[0121) $fc, 15129 -f > F^^fSSiiStB^-f 
> F<7 5?-* lC3i»&tf ra^T^E' 

t o 1 2 2] $fc, tulBB«tel^#l6«»©9-f 

i rxoo^y Y^\mimmtmivmMmtn%& 
gi?tiT^fc«^£7)9-f > F9^»j*nra^*n5 
[01 23] tit. wmuwrnm-Wtt^z, m 

T> ^^^ift«9<>F9^it«iEffif£i6ltt, ft 

[0 1 2 4] $tc m&frW* ^F^HrftWA* 

^T* -T h M^~-J3it}* K-fr S ft * 9 -f > F9 
««8i«tf J: a ItlB 1 ? f y K ■> r ~* 
fiBH^BcfiW*^*^ > F9x~-$^«?-§9 < > 

[0125] c ntc J; -a Tx 9 F -7 T«a^* 
|c«S*n*©7. 9 f V F^iOllSffiteM^ 9 K 
Wi*6tc. #MK9 < V F<7fl|«8H«^a^*ti« 

<7y> ^oic^xo^y ^ommmmtJEmmtt 

U m&Vjy F^^ftSSfeHiilffiiTOLft^ffiSte 
W t ft % J; 5 S3 8SBKfi^9*&#S£&Jiar * 9 < V F 

[0 12 6] ChfCtdT, 9-f >F9#«tT«m* 
•f > F^roii^ffllSM^^ -f > K-5«#tf8»ift«* 

Msu#mc iotsi? tifc 9 < > f 9 t ^ so a 
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